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LETTER OF TRANSMITTAL. 


SACRAMENTO, November 1, 1922. 
Honorable WiuL1AM D. STEPHENS, 
Governor, State of Califorma. 
Sir: I have the honor to submit herewith the First Biennial Report 
of the Department of Public Works of the State of California. 


Respectfully, 
A. B. FLETCHER, 


Director of Public Works. 
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REPORT OF THE DIRECTOR OF PUBLIC WORKS. 


The Department of Public Works was one of the State departments 
organized by the 1921 legislature and it began its operations on July 
30, 1921, when the changed law took effect. 

This department was formed by a merger of the previously existing 
Department of Engineering (including the California Highway Com- 
mission, a subdivision thereof), the State Water Commission, the State 
Land Settlement Board and the State Carey Act Commission. (For re- 
organization, see chapters 602 and 607, Statutes of California, 1921.) 

The Director of Public Works is also ex officio State Highway En- 
gineer. 

The work of the department by law is segregated into five divisions, 
namely : 


Division of Highways (California Highway Commission). 
Division of Engineering and Irrigation. 

Division of Water Rights. 

Division of Land Settlement. 

Division of Architecture. 


ee. eee 


This report relates to a period of great activity. All of the several 
divisions have engaged in a greater volume of work than ever hereto- 
fore and the period has been one of great accomplishment. 

The report is made up of six parts or chapters of which the Director’s 
report is Part I. Each division has its separate report as follows: 

Part II. Division of Highways (California Highway Commis- 

; sion). 

Part III. Division of Engineering and Irrigation. 

Part IV. Division of Water Rights. 

Part V.. Division of Land Settlement. 

Part VI. Division of Architecture. 

The division reports go much into detail; each report is complete in 
itself and it is accordingly not necessary to repeat in this part of the 
report more than some of the most important features. 


CONSOLIDATED FINANCIAL STATEMENT. | 
During the period July 29, 1921, to July 1, 1922, the total expenditures 
of the department were $20,029,657.47, or an average disbursement of 
more than $1,800,000 per month. By divisions the monthly expenditures 
averaged as follows: 


POPOL meme etre wet te eee Wintel SoM inems te bl $1,522,462 00 
Wimetioerino Hu I rrivaOie ese ek Oe 21,633 00 
ee Een eee ae a Ns ie 0 Ce he 10,316 00 
Peat Pet LLOMlOn wna ea eee Sut aa eo 89,266 00 
CL CG pee ee eee eee ent rie tee he 1475199°00 


The accompanying tabulation is a consolidation of the financial state- 
ments of the several divisions for the period above stated. The details 
of this statement will be found in the several division reports. 
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STATE OF CALIFORNIA. 
DEPARTMENT OF PUBLIC WORKS. 


FINANCIAL STATEMENT FOR PERIOD JULY 29, 1921, TO JUNE 30, 1922. 


Balance Available ? Balance on Hand 
July 29, 1921 Other Receipts Total Expenditures July 1, 1922 
CALIFORNIA HIGHWAY COMMISSION 
State High da 5,309 ,420..34 $14 165 000.00 $11,292,207.91 $ 7,066 ,027.30° 
cton vekiels fund. + 533 1909 08+ 3'018'192.36 ” 3°546'892. 31 286 ‘686.59 
Special Appropriations 167 604.37 107 ,500 .00 25 159.72 247 444.16 
Federal Aid 275 ,981.20 1,573 500.94 1 849 482.14 
Contributions 34,343.85 33 ,343.85 1,000.00 
TOTAL $ 5,449 ,706.83 $18 898,537.15 $16,747,085.93 $ 7,601 ,158.05 
DIVISION OF ENGINESRING & IRRIGATION 
General Support Appropriations 49 510.77 26 ,083.89 23,426 .88 
Go-eroraticn with us Gov't & Other Agencies 76 ,405.85 51,401.26 25 ,004 .59 
Rectifying & |mproving River Channels 205 ,885.39 10 ,765.47 135 119.92 
Investigation of State waters 200 ,000 .00 89 716.72 110 ,283.28 
TOTAL $ 531,802.01 $ 237,967.34 $ 293,834.67 
DIVISION UF WATER RIGHTS 
Departmental {ncome 884.37 16 577.22 15 ,958.41° : 503.18 
henerel Support Appropriations 176 224.61 512.98 71 ,670.54 105,067.05 
Survey of Water Hesources 47,670.00 1,000.00 20 ,035.03 28 ,6:34 .97 
Cash Terolvia Fund 50 ,000.00 416.07 49 583.93 
Co-operative Gontrs but ive Funds 441 .52 5 ,0C0.00 4,409.38 1,032.14 
TOTAL So) er bp720 00 $ 23,090.20 $ 113,489.43 $ 164,821.°7 


DIVISION OF LAND SETTLEMENT 


Land Settlement fund - Berkeley uffice & Durham 44 879.11 68 ,529.69 89 ,988 .84 23 ,419.96 


Land Settlement fund, Delhi 801 ,387.38 93,372.16 891 ,936.97 2,822.57 
TOTAL $ 846 266.49 $ 161,901.85 $ 981,925.81 $ 26 ,2A42.53 


DIVISION OF ARCHITECTURE 


State Agricultural Society 


Agricultural Park 40 ,055.26 22,807.41 17,247.85 
The Adjutant General's Office 
Armories 800.00 800 .00 
Department of institutions : 
omes 589 ,962.90 92,007.17 497 955.73 
Hospitals 1 842 315.24 427 052.34 1,415 ,262.90 
Schools 552,150.22 147 682.75 404 467.47 
Department of Education 
chools 837,599.14 : 479 727.02 357 872.12 
State Board of Prison Directors 
State Prisons 175 , 758.72 129 ,707.69 46 ,051 .03 
Veterans Home of California 128 ,496.32 62,719.55: 75,776.77 
Capitol Building ; 8 528.85 12.57 8 516.28 
San Francisco State Building 728 , 338.94 390 ,580.54 337 ,758.40 
Sacramento State Building 2,864 537.85 29,644.74 2 834 893.11 
State Printing Office 175 ,000 .00 32,060.86 142 939.14 
state Nursery at Davis 22,114.67 20 ,977.18 1,137.49 
Secretary of State - Office Vault 687.30 55.00 632.30 
Fish & Game Commission 26 ,706.94 26 ,607.45 99.49 
Marshall Monument 16.77 10.75 6.02 
ionterev Custom House 185.85 186.85 
Fort Roe+ Repairs 1,053.28 697.00 356.28 
Mission a.F. Del Solano Sonoma 11 123.31 79.62 1] ,043.69 
Panama California Exposition Building 10 ,000.00 i 10 ,000 .CO 
Redwood Park 34 ,000 .00 ‘ 18 ,550 .41 15 449.59 
Building Alterations, Dept. of Agriculture 3,193.00 3,193.00 
General Support Appropriations 170 ,092.31 74 ,743.23 95 ,349 08 
Compensation Benefits 300.00 272.68 27.32 
TOTAL $ 8,223 ,017.87 $ 1,949 188.96 $ 6,273,828.91 
GRAND TOTAL £15 ,326 ,013.70 $19 ,083,529,20 $20,029 ,657.47 $14 ,379 885.43 


. 


Balance of Highway Bonds Authorized but Unsold - $16,000 ,000.00. 
+ Punds in Treasury - but apportionment not yet allocated to California Highway Commission. 
* Turned into State General Fund. - 


NOTE: For sunporting detail of financial condition of each Division 
see report for that Division. 


Gs Pre 


CENTRAL OFFICE. 


The acts creating the department make no specific provisions for the 
setting up of a central office but with the approval of the Governor and 
the assistance of the State Board of Control this difficulty was sur- 
mounted. 

The following excerpts from a memorandum prepared for the Gov- 
ernor show some of the reorganization questions which required atten- 
tion and solution: 


“x * * The department, by law, will have the following divisions: 

Division of Highways. 

Division of Engineering and Irrigation. 

Division of Architecture. 

Division of Land Settlement. 

Division of Water Rights. 

“Some of the appointments of the officers of the department are to be made 
by the Governor and some by the Director, subject to the Governor’s approval. 

The Governor appoints: 

The Director. 

Three members of the California Highway Commission. 

Five members of the Advisory Board to the Division of Land Settlement. 

“As concerns the Advisory Board to the Division of Land Settlement, the 
law is somewhat ambiguous and I presume it will be safer to appoint or re- 
appoint in this case. The present board consists of Messrs. Mead, Cogswell, 
Fleishhacker, Flint and Wangenheim. 

“It appears to be the duty of the Director to appoint all chiefs of divisions 
and all of the subordinate assistants and employees in the divisions, other than 
the Division of Highways. 

“The California Highway Commission (Division of Highways), with the 
Governor’s approval, apparently appoints all of its employees except the State 
Highway Engineer. 

“Undoubtedly the Director will appoint the following division chiefs: 

Wilbur F. McClure, Chief of Engineering and Irrigation. 

George B. McDougall, Chief of Architecture. . 

Elwood Mead, Chief of Land Settlement. 

Charles H. Lee, Chief of Water Rights. 

The salaries of these officers are fixed by law and the Director should :e- 
quire of each of them an official bond in the sum of $15,000. 

“For the present, and until a careful study may be made, it is obvious that 
the assistants and employees of the California Highway Commission, the 
State Department of Engineering (including the architectural employees), the 
Land Settlement Board, and the State Water Commission should be reap- 
pointed to serve under the appropriate divisions. The Director, however, 
should recommend from time to time such changes in the personnel of the 
divisions composing the department, where the statute gives him the appoint- 
ing power, as will promote economy and improved service. 

“Accounting: 'The Director will undoubtedly wish to consolidate all of the 
accounting of the department by making use of the Highway Commission 
facilities and place it under the charge of the chief accountant of the Com- 
mission. ‘The system of accounts of the Commission has stood the test for 
nearly ten years and is in competent hands. 

“Purchasing: The Highway Commission for nearly ten years has bought 
millions of dollars of materials through its.own purchasing department. The 
Director will doubtless wish to make use of the Commission’s purchasing agent 
in securing the materials for the entire department. 

“Heretofore the State Engineering Department (Engineering and Archi- 
tectural Divisions) has secured all of its materials and supplies through 
the State Purchasing Agent attached to the office of the State Board of Con- 
trol. The State Purchasing Agent has lost the man who was familiar with 
the purchase of engineering and construction supplies and the vacancy has not 
been filled. The Highway Commission’s purchasing agent buys the same line 
of materials and is familiar with and skilled in the work. This consolidation 
is advisable. 

“Testing Laboratory: Closely allied with the Purchasing Agent is the test- 
ing of the materials. The State Purchasing Agent now has a chemical labora- 
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tory located in the Forum building, occupying costly space, and the Highway 
Commission has always operated a laboratory for mechanical testing and is 
now about to construct a much larger building with a chemical department 
added. There seems to be no good reason why the Highway Commission’s 
new laboratory should not do all of the work for both the State Purchasing 
Agent and the Department of Public Works. Messrs. Daniels and Jarvis: 
approve this scheme and I do not see how the new member can fail to acqui- 
CSHB. VR A, Sisk eee 


Under the general scheme of operation outlined in the foregoing memo- 
randum, which the Governor approved, a little central office was organ- 
ized, with the addition of but one new assistant, Miss Myrtle V. Murray, 
who was made secretary of the new department. 

The cost of the central office is met in the following manner: 

The operating expense was estimated to be $6,000 per annum, made 
up as follows: 


Salaries: 
Full time of Myrtle V.. Murray, secretary_-____s2euge ee $2,400 
Part: time of Re C; Milesvauditoriioels 3 ee ee 1,000 
Part time of M. E. Sparks, assistant to the Highway 

IGN CRT, oo es i mii 300 


Incidental expense: 
Office rent, telephone, telegraph, postage, stationery, print- 


TG OGG, A eae Fie ee ne 2,300 
This expense is prorated to the various divisions on the following basis: 
Division OL igh Ways pat ou =e eee eee re 35 per cent 
Division ‘of Architecture hice ee oe eee ee 25 per cent 
Division of Engineering and Irrigation.___________- 15 per cent 
Division. of Wand 'Settlenveny oes 218 ae ey ee 15 per cent 
Dayision.0L:, Water Rigtitg, 225. 2 a oe 10 per cent 


The following monthly charges are made against the respective divi- 
sions for their proportion of the expense of operating the accounting 
and purchasing departments: 


Accounting Purchasing 
department department 
Division, ol wArchitecture Ul eta gaa de $866 70 $242 75 
Division of Engineering and Irrigation___ 231 30 98 25 
Division sol Watery high tas wee ene 81 50 27 50 
Divasion of Land Settlementioce Soleo] 42 88 


DIVISION OF HIGHWAYS. 


The report of the California Highway Commission (Part II) goes 
into much detail concerning the particular problems of the State high- 
way work. 

The main commercial traffic lanes during the past ten years have been 
paved, or will be before the end of the present year, and in addition, 
many of the less important. roads provided for in the bond issues have 
been improved. 

Owing to the great increase in traffic during the decade the most im- 
portant work facing the Commission appears to be the widening and 
thickening of the pavement on the main lines of the system.. This prob- 
lem should receive first consideration, even to the extent of possibly post- 
poning the raising of additional funds for completing the State high- 
way system. 
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At the same time, however, there is much new highway work of great 
importance to the people of the State which should not be postponed 
indefinitely. The improvement of the primary roads connecting Cali- 
fornia with its sister states on the north, and particularly on the east, 
is of urgent importance. The coast and valley lines to Oregon on the 
north and the connections with Nevada and Arizona on the east are all 
incomplete, and funds available at the present time will not permit of 
completing any one of these roads. 

The State highway bond measures now provide for eight interstate 
roads from California eastward. These are: 

Route 28. Redding-Alturas lateral. 

Route 29. Red Bluff-Susanville lateral. 

Route 37. Auburn-Verdi. 

Route 11. Placerville-State line. 

Route 63. Big Pine-Oasis. 

Route 58. Barstow-Needles. 

Route 64. Mecea-Blythe. 

Route 27. El Centro-Yuma. 


he ‘‘Federal aid seven per cent system’’ includes the following 
routes in the same direction: 

Route 37. Auburn-Verdi. 

Route 11. Placerville-State line. 

Route 63. Big Pine-Oasis. 

Route 58. Barstow-Needles. 

Route —. Near Goff-State line on route to Las Vegas, Nevada. 
Route 27. El Centro-Yuma. 


Of these six routes which have been approved by the Secretary of 
Agriculture of the United States as parts of the 7% Federal High- 
way System, Route 37, Auburn to Verdi, and Route 27, El Centro 
to Yuma, are of the class (three per cent system), the improvement of 
which the federal government expects to have expedited. 

It seems to be obvious that all eight of these interstate roads can 
not be improved within any short space of time and it seems to be 
equally obvious that good business judgment should indicate that the 
action of the Commission must be concentrated upon the most im- 
portant. One road from the east entering the northern part of the 
State and another the southern part, each highly improved, would 
be of very great service to travelers desiring to come by highway to 
California. Now, there is no such entrance, north or south, which 
measures up to the standard which such travelers have a right to expect 
of California. 


Other highway projects, greatly needed, are the construction of cer- 


~ tain bridges to enable vehicles to reach San Francisco from central and 


northern California without having to cross one or more ferries. It 
is doubtful if a proposed bridge across San Francisco Bay, whether 
. located at Dumbarton, Ravenswood Point, or at Coyote Point, useful as 
such a bridge would be, will answer the problem satisfactorily for any 
considerable period. It can not be gainsaid that San Francisco needs 
more outlets by highway to the south, and these must be built, but the 
greater problem will not be settled until a bridge is built to connect the 
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highways of Contra Costa County with those of Solano County, or 
perhaps Sacramento County, a comparatively low cost structure, 
together with the construction of another and much more costly bridge 
crossing the northerly end of the bay to connect the cities of Oakland, 
Alameda and Berkeley with the great city of San Francisco. 

The problem, a vital one from a transportation standpoint, if prov 
no other, should be given early and earnest consideration. The bridges 
should be ‘‘free bridges’’ not subject to the exaction of tolls. The 
cost will be very great but the necessity is great also and the project 
should be approached in a broad minded attitude. 

The future development of all northern California depends much 
upon the right solution of this problem. 


In its report the California Highway Commission says: 


‘‘Experience has demonstrated that the mere passage of a regu- 
latory law is useless unless machinery is set up for its enforcement. 
The Highway Commission recommends the establishment of an 
adequate force of state motor police to enforce traffic laws on state 
highways. It is the opinion of the Commission that such officers 
should operate under the direction of the Highway Commission 
for the reason that the body charged with the responsibility of 
maintaining highways should be vested also with the Pe to 
adequately protect them.’ 


The Director of Public Works, while he approves heartily the senti- 
ment above expressed, is of the opinion that a still better plan would 
be to have the whole Motor Vehicle Division made a division of the 
Department of Public Works, this appearing to be a more logical assign- 
ment than at present. Now the Motor Vehicle Division is a subdivision 
of the State Department of Finance. 


ENGINEERING AND IRRIGATION. 


The Division of Engineering and Irrigation occupies a most im- 
portant position in the future agricultural development of California. 
Through it the regulatory powers of the State, essential to organized 
irrigation development, are exerted’as are also the State’s influence 
and prestige in its participation in the meritorious efforts of the asso- 
clated groups promoting such development. 

In the period of its existence, first as the State Engineer’s office, re- 
cently as a division of the larger department, it has contributed greatly 
to California’s phenomenal progress. The report of the division (Part 
III) by Mr. W. F. McClure, chief of division and State Engineer, in- 
cludes with much detail what has been accomplished by the old State 
Department of Engineering and by its successor, the Division of En- 
gineering and Irrigation. 

California, when it was the foremost State in value of annual gold 
output, mined over eighty millions of this yellow metal during its 
banner year, but in value this achievement was less than a fifth of its 
present agricultural products. 

The State has attained during the past generation this preeminent 
position in value of agricultural products through the increased pro- 
ductivity of its farm lands, accomplished by irrigation and by water- 
ing only a quarter of the lands needing the additional moisture for 
maximum production. 
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The irrigation of additional lands in the remaining area will demand 
of the State a greater participation than heretofore for the solution 
of the many complicated and vexing problems attendant upon the con- 
struction and administration of the works of irrigation. 

The important place which the division is bound to occupy in the 
future demands that special attention be given to the proposed legis- 
lation needed to effect certain changes in organization. These changes, 
outlined in detail in the division report (Part III), contemplate a con- 
solidation of the activities of the Division of Engineering and Irriga- 
tion, the California State Bond Commission and the Executive Direc- 
tors of the Water Storage Act, a plan desirable both to secure more 
economical administration and to afford a more satisfactory organiza- 
tion upon which the rapidly expanding functions of the division may 
build. This new legislation has the approval of Mr. W. F. McClure, 
State Engineer, and the members of the State Bond Commission. 

The great increase in activity in these important functions during 
the past two years, clearly indicated in this report, measures the accel- 
eration with which the irrigation of the State’s arid lands is advancing. 

The division during the past biennium acted upon the organization of 
thirty-three irrigation districts having a combined area of 1,803,221 
acres and investigations are now in progress as to the feasibility of 
three water storage districts. 

Irrigation district projects financed by more than $60,000,000 worth 
of bonds have been investigated and reported upon and the division 
is now exercising general supervision of the expenditure of this vast 
sum. It has passed on plans for the construction of dams having esti- 
mated costs amounting to nearly $8,000,000, and these dams are now 
being constructed under inspection by the office. Work of this kind 
requiring the most careful inspection is rapidly increasing in volume. 

Since the organization of the Department of Public Works this 
division has undertaken under the direct supervision of Mr. Paul 
Bailey, deputy chief of division, the stupendous task of investigating 
the water resources of the entire State, an appropriation of $200,000 
having been made for this purpose by the 1921 legislature. The entire 
investigation and report will be completed within sixteen months from 
the time of beginning, an accomplishment of a task which many thought 
would be impossible at the outset. This report will present a com- 


prehensive statement of the water resources in all parts of the State; 


the irrigation requirements of all agricultural lands; the maximum 
storage and use of all waters; and plans for development, with costs. 

The office has also completed during the past biennium detailed studies 
and special reports on the water resources and,their utilization in Kern 
County, in Tulare County and in San Jacinto Valley. 

The division cooperates with the State Reélamation Board in engi- 
neering studies of flood control in Sacramento and San Joaquin valleys; 
in stream gaging and topographic mapping with the United States 
Geological Survey; in irrigation investigations with the United States 
Department of Agriculture; in the investigation of irrigation projects 
with the United States Reclamation Service, and in restraining debris 
on the Yuba River with the California Debris Commission. 

The work of the division in these respects for the past biennium is 
fully described in the division report (Part III). 
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DIVISION OF WATER RIGHTS. . 


This division does the work of the former State Water Commission 
created by referendum vote on November 3, 1914. 

Major H. A. Kluegel, chief of the division, in his report (Part IV), 
says: 

‘“‘The true purpose of the Water Commission Act is to pro- 
vide the legal machinery by which new vested rights to the use of 
water may be acquired, while at the same time, rights which have 
already vested by use may be protected in their use of water. All 
new rights by appropriation must be aequired through the pro- 
cedure required by the act and hence, through the supervision 
exercised by the Division of Water Rights, a complete record, 
valuable to both the state and the applicant, of the progress from 
the time of filing until use of the water is made is available, and 
when question arises there is little difficulty in finding from the 
record exactly what has been done.’’ 


Much excellent work in recording and protecting the rights to the 
use of water was accomplished under the former Commission and the 
work has continued in. greater volume and done equally well under 
the Division of Water Rights which succeeded it. 

Mr. C. H. Lee was the first appointed chief of the division, he having 
been also the chairman and executive member of the old Water Com- 
mission. Because of an unreconcilable difference of opinion between 
Mr. Lee and the Director of Public Works as to certain administrative 
matters, chief of which was the question of the location of the office of 
the division—whether it should remain at San Francisco or be moved 
to Sacramento, to be in close touch there with the several other divisions 
of the department—Mr. Lee was displaced in January, 1922, by Major 
Kluegel. Mr. Lee’s conduct of his division was able and conscientious 
and there was nothing in the separation to reflect discredit on his pro- 
fessional qualifications or on his conduct of his office. 


With the knowledge attained by a somewhat intimate acquaintance 
with the activities of this division, the Director concludes that to save 
overlapping of functions the law should be changed so as to merge the 
Division of Water Rights with the Division of Engineering and Irriga- 
tion. This may not be done without legislative authority. 


The duties of the Division of Water Rights under the law are: 


1. To issue permits and licenses for the appropriation of unap- 
propriated waters in the streams of the State. 
2. ‘To revoke permit’ and licenses for non-fulfillment of psec ipteprot 
of issuance of permits and licenses. 
3. To adjudicate rights by appropriation on streams of the State. 
4. To supervise the diversion of waters from streams of the State 
through appointment of water masters. 
5. To act as referee in suits in superior courts involving rights to 
water or its use. 
6. ‘To prescribe time for perfection of rights by appropriation 
initiated prior to the passage of the Water Commission Act. 
To act on applications for change in point of diversion of rights 
by appropriation. 
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8. To determine conditions for joint occupancy of works or en- 
largement of works necessary for the maximum use of 
waters of a stream. 

9. To investigate stream systems and determine the amounts of 
unappropriated waters therein for the purposes of the Water 
Commission Act. 

10. To investigate the feasibility of projects for putting unused 
waters to beneficial use for the purposes of the Water Com- 
mission Act. 


To perform these duties it is necessary for the Division of Water 
Rights to have a staff of engineers, well qualified in the science of 
hydraulics. The elements of water law and knowledge of procedure 
before the office which these engineers need in their work is acquired 
by contact with the work. The clerks of the staff are required to 
handle forms, which is a matter of training and instruction of com- 
petent persons. The education and experience necessary to be employed 
by the Division of Water Rights is practically identical with that of 
the employees of the Division of Engineering and Irrigation. 

The Division of Engineering and Irrigation in performing its duties 
under the California Irrigation District Act, the California Bond Cer- 
tification Act and the Water Storage Act, is required to estimate the 
amount of unappropriated water in streams; to estimate the validity 
of water rights; to determine the amount of available water in the 
streams of the State; and to determine the feasibility of projects for 
putting unused waters to a beneficial use, in order to pass on the organi- 
zation of these districts and the issuance of their bonds. While these 
investigations of the Division of Engineering and Irrigation are made 
for purposes differing from those of the Division of Water Rights, 
they are alike in character, but unlike principally in the amount of 
detail with which the subjects are investigated. The engineers of the 
one office equally are qualified to perform work in the other office after 
a brief contact with the procedure of that office. 

Both offices conduct special investigations and assemble information 
on the water resources of the State and their development for bene- 
ficial purposes. The work of the two offices is identical in this respect 
and its pursuit requires much exchange of information and data to 
prevent duplication of effort and work. 

The functions in which the two offices differ lie in the use to which 
the basic information is put. In the Division of Water Rights it is 
used to consider action by the office relative to the right to use the 
water, while in the Division of Engineering and Irrigation it is 
used to consider action by the office relative to the organization of 
projects to use the water and the issuance of securities to finance their 
construction work. 

Perhaps the work of the Division of Water Rights requires a more 
general circulation of its employees over the State than the work of 
the Division of Engineering and Irrigation because of the many apph- 
cations concerning diversions by individuals on small streams. How- 
ever, the great impetus to development of irrigation by district organi- 
zation of the last few years is causing the Division of Engineering and 
Irrigation to keep in close contact with development on practically 
every large stream in the State. 
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The advantages to the State to be gained by combining these two 
divisions into one organization are: 


in 


Or 


Placing in one filing system like information on similar subjects 
and avoiding the necessity of assembling much information in 
duplicate. 

Avoiding duplication of effort and work in the investigation of 
stream flow, unappropriated waters, status of water rights, and 
feasibility of projects. 

Removing confusion in the minds of the public concerning the 
jurisdiction of the two offices and simplifying the procedure 
and reducing the time and expense on the part of the public 
in gaining State approval in its varieus phases on the develop- 
ment of the water resources. 

Furthering the concentration of authority in matters concerning 
the development of the water resources and assisting in effect- 
ing a State policy in the development of its water resources. 

Reducing administrative expenses somewhat and making it pos- 
sible to materially reduce traveling expenses by avoiding 
dupheation of trips of assistant engineers into the same 
territory. 

Making one larger organization to afford greater elasticity in 
assigning work to assistants and in the use of equipment with 
consequent possibilities of economy in functioning. 


LAND SETTLEMENT. 


The’ report (Part V) of this division, of which Dr. Elwood Mead is 
chief, shows how California has combined service to settlers with land 
selling. It shows how in a period of the hardest times ever known to 
farmers settlers have been able to meet their payments on farms, con- 
tinue their improvements and help build up a wholesome and success- 


ful 


rural life. . 


Dr. Mead says: 


‘“Both settlements are solvent enterprises. The land in the 
first settlement at Durham was sold for more than enough to pay 
for the land and meet all development expenses. After the State 
has been paid the principal and interest of its advance there will 
remain a surplus profit of $140,000. The other State settlement at 
Delhi is still being developed, but if the farms are sold at prices now 
fixed there will be a considerable surplus over all State expenses. 
The increase in population and taxable wealth which is coming to 
the State from this policy has. therefore, placed no burden on Cali- 
fornia taxpayers. Three hundred and fifty-six farmers have found 
homes in the two settlements, of whom more than a hundred are 
ex-Service men. 

What the State is doing to help ex-service men of little capital to 
learn how to farm and to pay for their farms marks this as a unique 
and valuable feature of this enterprise which was not thought of at 
first. Another feature is the large number of homes for farm 
laborers who had no capital. Some of these men who started with 
nothing have been able to save enough to buy ten-acre farms.”’ 


Shs m5 3 ema 


The report is a clear statement of the relation of State-aided land 
settlement to-the prompt and successful development of irrigation dis- 
tricts and shows that there is the same need for financing settlers that 
there has been for providing the millions of dollars with which reser- 
voirs and main canals have been built. 

The fact that there are a million acres of land in existing irrigation 
districts awaiting settlement makes this one of the most important 
social and economical problems of the State. 


DIVISION OF ARCHITECTURE. 


No other agency of the State has so many varied activities as the 
Division of Architecture. In the report of the division (Part VI), 
George B. McDougall, chief of division and state architect, says: 


‘“The duties of the Division of Architecture at the present time 
may be summed up as follows: 

To make plans and specifications for all new buildings of a value 
in excess of $1,000 at the various State institutions; to let contracts 
for and superintend their erection or in case satisfactory contracts 
can not be made, to construct the buildings by day labor; to care 
for all alterations and repairs to existing buildings, on the same 


basis where the amount involved is in excess of $1,000; to design. 


and install all heating, hghting, ventilating, refrigerating, water 
supply, mechanical and electrical plants of every nature—whether 
changes, extensions, or original; survey grounds, lay out walks, 
drives and roads; provide water supply, sewer and drainage sys- 
tems, requiring the design and construction of dams, reservoirs, 
pipe -lines, wells, pumping plants, ditches, sewage treatment and 
disposal plants:and drains. | 

The State of California has at the present time twenty-eight 
major institutions, at which the division functions as outlined in 
the preceding paragraph. In addition to these, there were twenty- 
seven places at which either construction of some kind was super- 
vised, or expert assistance given during the past two years. 

These fifty-five points of activity are scattered from one end 
of the State to the other; this element of distances to overcome, 
being one of the most difficult of the conditions surrounding the 
activities of the bureau.’’ 


The division is well organized and ably managed and no vital changes 
in legislation seem to be needed at this time except as follows: 


1. There is available at present for the joint use of the Division of 
Engineering and Irrigation and the Division of Architecture a cash 
revolving fund of $30,000, of which $7,000 has been allotted to the 
Division of Engineering and Irrigation and $23,000 to the Division 
of Architecture, this allotment having been made at the time of the 
organization of the Department of Public Works. This amount is 
insufficient, due to the volume of day labor work being handled by the 
division, and a cash revolving fund of $60,000 should be made avail- 
able for the exclusive use of the Division of Architecture ; provision for 
the Division of Engineering and Irrigation to be made separately. 

2. At all the State institutions there have been installed steam plants 


of varying capacities to suit the conditions and also costly electrical 


and mechanical equipment. The design and installation of these plants 
and appliances is determined upon and made by the Department of 
Public Works, Division of Architecture. 

When the completed plant has been turned over to the institution, 
connection of the Division of Architecture with it ceases. All of these 
plants are operated independently, each by the authorities of the par- 
ticular institution. This results in varying degrees of efficiency in up- 
keep and operation; in some cases efficiency in these respects is high 
and in others low, with resulting excessive costs to the State. 

An act should be passed giving the Department of Public Works, 
Division of Architecture,- control over the operation of these plants to 
such a degree as to permit of periodical examinations and checks being 
made by a representative of the division with a view to securing and 
maintaining efficient operation of each plant; and where such opera- 
tion is not being obtained, to permit of the division giving and having 
followed out such instructions as to repairs and control of the action 
of the institution engineer, including his dismissal from the service 
if that should be required, as the division may recommend. 

The expense involved would be the salary and traveling expenses of 
the engineer making the periodical examinations and reports. 

The savines in fuel and maintenance costs would be many times the 
expense. 


The State building at San Francisco is nearing completion and the 
Sacramento State buildings have been started as has also the State 
printing plant at Sacramento. 


The State Architect, in the report of his division, calls attention to 
the fact that for each of these important buildings additional appro- 
priations will be required to complete them in accordance with the 
plans. 


In each of the several parts of the report is exhibited an ‘‘organiza- 
tion chart’’ showing the relationship existing between the officers and 
employees of each division and also their relationship to the central 
office. 


Appended hereto is a complete roster of the officers and employees 
of the department as called for by the act creating the department. 


The Director here expresses his appreciation of the able, conscien- 
tious and loyal support given to him by the several chiefs of divisions 
and their assistants and employees. 


He is particularly grateful to Governor William D. Stephens, whose 
kindly advice and wise counsel have been given often. 


A. B. FLETCHER, 
Director of Public Works. 
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APPENDIX A. 


LIST OF OFFICERS AND EMPLOYEES IN SERVICE OF DEPARTMENT OF 
PUBLIC WORKS. 


In accordance with chapter 602, article II, section 354, Statutes of 
1921, the following statement is submitted showing the number and 
classes of officers and employees in the Department of Public Works 
and compensation paid, as of June 30, 1922: 


A. B; Metcher;;Director and State Highway Engineer... .csssc22 Le he $10,000 
Ni MEn mee NELLEE Ave SCCrehe ny nae oot Cure ree! oe ede att Tg eet tus 2,400 
Newell D. Darlington, Chairman, California Highway Commission_____-_--_.-__---_________ 3,600 
Chas. A. Whitmore, Member, California Highway Commission___-__..--______--__-___-_____ 3,600 
Geo. C. Mansfield, Member, California Highway Commission___________-_--______-_________ 3,600 
Wilbur F. McClure, Chief, Division of Engineering and Irrigation, and State Engineer_... 5,000 
Pemiates cl sa niet Digision, of Water Rights. 2s... 522 2 sk ee ey 5,000 
Dimootuuical.wohiet, Divisione: band Settlement...) 20) 2 ee 5,000 
eas. MoODONe all, Chiet Divisionwot Architecture... occu ey 4,800 


CALIFORNIA HIGHWAY COMMISSION. 


Name Position Division ‘Salary 
PsDOvIC, One eee st PROC IN cis ees Stee tee AS Soe a eeee retold fea II $85 00-B 
AIHOCEMO. Bees eS PCT MAC THT ee Ret en ee SE og A edo Oe ha = II 140 00-B 
Aenbenes N22 oso 22 8 ASSISbAMECTESIOeN bt GnoIneen bie eee hey IV 200 00 
Agama Harr yet n= =) BAORAT I St te cates oe! cif See SS ase ty eee a RS Te 65 00-B 
Atlas J Onn: Ge Ci spintiatin ss Se tee Oe ea ee TR i ee cee IV "5 00-B 
ANCE Seme A eee eh SEAT es ep ee Oe ee eer Sol eM eed Bg eS I 65 00-B 
Adams, Walter P._____- WEDS cites 117 el ies ees ee eee TES ee oes eR 2 EBV 150 00 
Acie ies WW mew 38. MEE TPR SUT Nat es cee nae eee I et ees eae es nig Bh III 110 00-B 
AS crear Dur Fest DE eh fais 1) eg ees a ola Bisel WO tee As Seat: II 180 00 
PA crinerpaaee) 2 Ty tae Be PORES) Pare td Sees oleae pel LE Ai IE IV 150 00 
JUNE ed AA a ge eee PSR EUMRe NbN aT iy oe eet cess EL Oleh IV 140 00-B 
Minleye CurN.323--2-----2 ROSILOl ts SOME CChS te ein rye pe ee ee SE PIE VIL 2935 00 
Alderson; W: H,.:---- TO Pets5 HSH aI a ae, Weta oe ea A andrea ot alk vet ae Ps palo ale 9 Mat Hdq. 225 00 
Aldrich, Winthrop-_-____- Ve cerelig reap t ole wn Oxy eye Pethle dy viens BERR Smo ai ne eet ela eet it 125 00-B 
Alexander, Po I. - 2s Tabata agers metas nee ee oe ee et. ee TU Hdq. 175 00 
AMLdTitbes Mables. —-. ~o2 SHAE EAT EPs WOLD gee ariel aaa Pi doce WS ine teulediabel ca Sad aes alata i 125 00 
PAMOnArELy says ssa = | DWEE A ISHAIN  a ip eead 5 thee A ket aie ace teh ai aie hE oh aioe ie a RON VII 235 00 
Alison. EH. Harold. 2... Assistane resident Glipineers =. 2. oR TIT 150 00 
PIS ER OU cle Ou oe a Assistant resident engineer____--..__- te le ee ance ts Che SBR I 150 00-B 
PALGETSOnS AY Li, 2s. ACEVR Cabal Tie Ee or een Oe eee Sue ee ee aval 175 00 
PATIL ET ROU ORs oS hee CO CUs tee Seem to Om epee ect. res Ce ahr Py erates ese gs oat BR Haq. 125 00 
Andrews, Zula___.-_--_. Assistant accountant oe I neem h phe Hdq. © 135 00 
Apsley, Hdgar-_2s-.._-= GET a TINT Brae ere Re al A oo ns Se WIE AR a) I 75 00-B 
Arata, Winfield H.___-- Drattsman-esctel es eRe SR i ie aha V 140 00 
Asheom, Gilbert_-------- VaN- G80 0 Bile ee ot Speer ge eres po ary Se ee ee ae Sa, a II 70 00-B 
TNS opal a ed LARS eS SE Odtice “ene ineeliw aie coe SE A te V 235 00 
Wambo No re 2} ESL oy £o Ga OE cae ISOS nh eer ey Se eee ye ae ee II 200 00 
pachtold, He Jy... - DORA SE ee ee 28 Se es See eee eee ea Se II 175 00 
Backe, Chas. W.-_------- FARRIS BATE ION CINCO Tas see ee nm eared ies 2 ae ee IV 250 00 
Badgena I. S cee. a. Agsistant division engineer ve som. enero) els ee ice VI 275 00 
IBAeCT. Sy LVAD. ass 2 ~a-3 ACCT IOUE DOT peas est foe ae Sere eee tee mire ae Se LE Lge ie eth! a 125 00 
Bailey, Edwin P._---_-_- COVLTIE 9 606 SE ne Eee gy eae Tit 70 00-B 
Bair, H. J.----.---,----- Resident engineer_______- See Coneera eae ren t VI 230 00 
URC Ae Aue ce TOS Soe TAC OLED Nees = eee ee ee ce ee ccc cs nial 125 00-B 
Baker... Bernice... -.-_. ELLE es 2p eae a el ae i ok 5 oe Seg Er pa oh BES Hdq. 75 00 
Baker, Francis R._-_____ PROSE TET BITCIOGr. c. COln cere ee eee ee eee TIT 235 00 
Baker arr y, i. - 34 ASS Ditiboe Guitd POSING 2 oe 2 een eee re ee VI 125 00 
eke ecw, 25.2220 koe AShistant Tasident | Cle iN@ero- =e: area: eee ne ee Til 150 00 
Baker, McKinley___-_-_- Calis EAT 1 le eam ave cet pg Reet 8 ae ol ee oC AS all ae ota VI 80 00-B 
STO la A oe os oe RU OYA NGA: Nh bx ped p50 el gh A eer ak pag le | at IR ly hl lea if 90 00-B 
eet meee OS a oan soa ee (20 5 9 est, spl pms Sod Ieee pet Ee Ne is Pen i ae abel athe IV 100 00-B 
ALENT ig al (LS te I ly Me TASC TESTU AAT” nt Ss ee) | eee ee OA eee TAT 125 00-B 
ibanprock, W.<H.. 5222-2. MCV CLT ELT) eres we nn ee RO te ke ee IIL 90 00-B 
Bane, Murray----------- \Gletiiahid ts} (het Ske oo a ae Cee ey aie cit | SPUR OSL e Pee e ee VI 65 00-B 
Barnes, Charlotte____-__ Switehboard. opera torsceiico wea ae Haq. 75 00 
Barney, SW redeh ana =e DOH PRIN PEUP Cec. aa tices tha aioe eae oe meres V 125 00 


Notrgs.—Letter ‘“‘B’’ indicates that board is furnished in addition to salary. 


Name Position Division 
iBaroni, ~JiOSr Nee BBS (25 BOs Mepepenes eta alge tT a nl A Lo ek UR eg 9 ey Il 
Barrept.s Hay WNeseeeolee Stenographers. ° (ec eh Sates eee She ee A Hdq. 
Barrett, Jamés Cio 2 Assistant, tesidentyeneincer sss ee eee VII 
Barrys RCM ard sas = fae Instrumentniam +: 283 52 Se eee ae pee i EIS as I 
Bartlett, Wallis H.__--- ACR RTD: dn Se SS SEO, A ees eh ea) 1S 1% 
Bartlett; Willis. (Hs 22. Rodmai es. sakes eee ste oo ee ee eee ee LE 
Sarueh GRMN. ees Oller at Ee sees eee ee ce ee eee eee ed VII 
IBaScomie Wan. WSs eS Draitsiman 42.2 95 Yo ES ee a ee eee VII 
Bass, Alfred, M.23. 2.2. Assistant draftsman ________ Pane RE eS iver Did) |. es hs TI 
Bass, Clara. M.-.----.... Stenographer'o. oth Te) ee ee em ce 
IBASSCEU. I Cwittidia.o25 Resident engineér.. (Po iil. Fs ee) eee ae II 
Bastein; Geo. A._.------_ Draiismaan yer — Obs cS ae eet er | a ae IV 
Batham, Lloyd A._-__.- Dra Lismiaihy <7 vy. Wel sre ee Nee See eae IV 
BiaGelle,.GeOndke eee taae NBD Wiles Va 3 1d eM ee  ee Sene ae a OPE OS ee er III 
Bauders, Meldon L.___-_ Rodman Ae EO Wet RA eS eae ae II 
Bauer, Caroline. Ta.22-22 Stenorrapher Mi we se a CVE W alee eel eee ek eee IV 
Baymillerys Rex see Rodina ee See ae See SS el eee eee II 
iBeardslee Mrs arma Sey piste Paes Bae ee OR By eee Ill 
Beaughal,GMrs- «Nach. =—Assistantmcrartsriia ten eee en a yn eee nae yea ae II 
Beckers Wlsie MiSs Stenoe ra pher, Cuero cw ee mee eters cereeee en Le eee eee Oe VI 
Beckmann; -Os Gisesec Xk Draenor res eee ence a apne een ern ee Ty 
Bedtord.: 0. . A. be sol Division, etigtn eet cee i) (eae, at cers Reale po ee a ey i 
Besser, B. . Wisse eee a ee O29 od eclectic mien ala Pha 2 Nabe 2.9, 8 SEA aE BTN A ghlp nn vom eee S Veale 
Belford, Herbert E._____ Dra Tesora oe Ge eee ee ee a ee ere VI 
Belknap, Fred R.--_____- TNstrumentimany £2 Soe a cee oe. VIL 
Jaye cae non Typ is 5 hie we Dratteman iain hoe ee 5 ea ee era es TL 
LST IUB AI Es) Se PANNA: Sak AraC Ghadinmya nig os ede Oe SS Dnt, ae ee VII 
Bellenot, Ms Pees Je. DNS cud h (beat pe eee eso oe lene ee nib 1d eo be II 
Bennett, Albert N._---_- FOG IWP AT ie ay a a ale ee ak Ro te en oe ry 
Bennett) B. 98.22. — 2 Superintendent: satesde cone ak oe Vv 
Benson) "Orrell YG.2u 225. Dradtsinan? Sid see boa Na ate cade § SERED Blog, VI 
Bergman, Re) Aco ec Resident: -enginetra dee es Ra eas SR ae I 
Bernegg, Theresa O._--- Stenogranhéer etre ee | Rs a III 
Berry, Beulah_sl cc ee. Stenowraplier ttc sc Avene aes eee ere Hdq. 
Bertenshaw, James. W.-Chainman oe ee ee eee TV 
Bertken, Leslie F.-_--___ Assistant, resident engineer. 20-0 82 ee VI 
Bertken, W. K._2__-_~--- Assistant resident, me imec rie sss aeese ae amen ey eee meee VI 
Beuthel, Raymond L._--prattsman ___.._...........____ hfe nee eee VI 
Beveridge, W. Tae s-4 Drattsman oe Fe eee Se JIT 
DEY els ae (C).=ee oee Ghininiman: es. a) Se ee ee eA ee ee LEV 
Bigelow, Allen A.______ FASTA TA oe Roe a Ce a ae TI 
Binkley, George H. JT.--Chainman ae GRAPE SO (0D as ee iy Baa he TS wea SS sAWe 
BECO 1) Wee Bins assse ots CUE SO Dill yoke eee een tn VII 
Blockley, Wdward._24--A ssisfant euginéer. ios Jel Se IV 
Blood, Chas. Ri. 2-2 a LAE ESTING, eee, ow ie ey Ne sea RO I a Hada. 
Blotter, Wayne M.___-.. Heakerre eh aavsvanciaakey ile wae eyo een ly a eu cline. i eee ee VII 
BoeKye Wie: 2 o2e- vee es Assistant resident, engineer. (.)0. (2.2) sso VI 
Booker Bs Wiese soe Drattsrimen: .2 oot oe A ee a I 
Bovey, Clarence_____---. Resident, enfineer 2.22... 2. cs ee neha me” WSS: Wy 
Bowden, H.)N. (._-..4. Draftemanasic 9.003542 Dee eee eget anes DST Ye Hda. 
Bowens N. J. cb-n--toe5 Chief -of party eo ea er eee oe IV 
Brackett, Anthony----_- Thsthmmentmen oe ee ea eee Vv 
Bradley wid eee ee Mesistant” Clerice ete ae te a OO eee eee ee An eI 
Brandon Jack: £2222 22k. Chatniian i ee Se ee ee ee eae IV 
Brandt, Robt. T.—222 @iatewiaheat:}c eben neat nds phe wo Gre oa Oh ae IV 
Branstord. cdi. O.-2 2 DTATGSIO atl seceeee eee ete EE Pee ee ree ee i 
Breuning; Hr Die--2soe= THStTOIM ENEMA a ee oe cee ee oe eee eee eee ee II 
Breubing « O..D oon Resident ehrineer 2a ee SAE ee ee ee eee IV 
Brighkelss ©. We Se ee yee srry ee ee ae ae ee ee ee Til 
Briggs, Howard F..-.-_ Draftsman. ucu..cl) es ee ee eee ee ree VI 
Brinkerhoff, O. B.------- Tnstramen tian <2 ene gaa ee ee IV 
Brookey, ‘W.. Wyessse-n—<1 Si TUMONtIB AN ase. eee eee ee eee nee IV 
Brown, Ernest J._-----.- Assistant resid entaen gin cerca sass see oe eee eee IV 
Brown, Eugene B.-..-... Resident. eneinesr 22525-4200 es ne ae eee V 
Brown) oMrs. (Gindys_.-- Assistant draiisman 20. 2acdose ee ee oe II 
Brown, James A._-----_ Assistant, filer Clerks wet. 2 Ake Bee Sid tite 2 sear ane as Hdq. . 
BTOWDaI.: ise eee oe Rodman wec sue ee TS ee ee ee III 
Brunewe Paul yess Field draftsman_____ Seen ey ner: sae Seer ee eeu Til 


Buckeye Rolie ess Olen ¥e oh We ce ee ee eed Penmer eae eykewe 2 FD VI 


Salary 
95 00-B 
125 00 
175 00 
140 00-B 
75 00-B 
95 00-B 
140 00 
190 00 
100 00 
110 00 
235 00 
125 00 
235 00 
200 00 
100 00-B 
120 00 
90 00-B 
90 00 
120 00 
100 00 
70 hr, 
400 00 
110 00 
165 00 
135 00-B 
125 00-B 
85 00-B 
70 00-B 
90 00-B 
250 00 
Toh 
225 00 
100 00 
125 00 
80 00-B 
100 00-B 
115 00-B 
225 00 
175 00 
80 00-B 
70 00-B 
80 00-B 
200 00-B 
250 00 
200 00 
130 00-B 
200 00 
175 00 
250 00 
155 00 
235 00 
125 00-B 
125 00 
85 00-B 
85 00-B 
150 00 
145 00-B 
200 00 
150 00 
190 00 
165 00 | 
125 00-B 
210 00 
235 00 
105 00 
150 00 
90 00-B 
25 00-B 
175 00 


Name Position . Division Salary 
Buckman, Gy Ceo. = MNS ERUIMEN CLAN jocesese one, Dee ee ES eI er III 125 00-B 
Bullivant, Harl iy @ == COMMU Gn anc Oh: OM RONE © ps ee Pe ee OEE eee Bae eae Oe eee IV 8 09-B 
ES CHO K Qemr ne Vath OLN Loe coe ERO OL LI ENT hots aoe ee Le ae ig i et V 75 00-B 
Buraett yO. .G.ws-....-~+ Ghick ot partys coho sg ks hack eo a kuc en 4a. aah II 190 00-B 
mreen es OF ee Assistant. resident engineer-_..--...--. 2.22 2.24._ PE a 5 7 | 185 00 
Busby, Forrest N...---: eboratoryenssistantess 22 oe eee ee Hdq. 125 00 
Butler, Frank A;_.-...- Aasistunt~ blieprinterisc.2<3 iota len oake es oe A ek Hdq. 105 00 
IBUbleR rn hie bette EP TAG CT Ss 5 Stee? Sas ee | RR STs rR OS) Paes Hdq. 1385 00 
Butterworths Dite- ase TRO (ONG OREN OR pap ne pA ag i Dee hl ee ead baa VR 75 00-B 
Bits CFM see oo St CFG NGL MN GMC) On OL or aa amor eas Ba va ee 2 NR a Tit Oy be 
Byrne) ya) B. 2e5ts. <2 Reece poten Bo At Saat Ee Saree Smee tate ls alse ee EEL 110 00 
Byrnes, Roscoe F._------ Assistant resident engineer___-__--__--_-..-- IV 175 00 
Caine, Chester L._------ momebarreresicent: Gnginesre te ceee alk oe eee iid 160 00 
Gamerony a Mies 2222" ReSCen Gr Enkin Chr 25 Sakis tee ee ree ewe Tener! I 235 00 
Cameron, Florence_----- SUEIO ST at lenge =o ee cet es ee repent a a earn ue IV 140 00 
ero uieie GaAWrence. Vos lrartsmian (cleo. Ae oe ene emule Hdq. 220 00 
Gann; John: G.Jr.-.--—- ROUManee tes = eo see eee Bib dtd: h td! one eeies lie yrtebda es V 80 00-B 
Caprara, Geo. O.2_-.--== (erga WAC Se eke Se ot es ara ee COS ee ema ios WE 125 00 
Warleron,, OC. C..2.---=-/ PLU BOREVEY Wet nee oo ne Dee ethan ttt Ee ie Hdq. 425 00 
Carlstad, Edwin_------- Aasistant reeident) eneineer oc. -.28e ek IV 175 00 
Carmel, Marie L..------ EBD OE EA TNO onc et Dee eps he eer ot Dy ad i VII 110 00 
Carpenter, B. J.-------- Li Ea ira’ Pig C1 ey inte Ob RA Spa ae Dar eta eA Oy a II 175 00-B 
@arter,. Bo Fin. 2.--2---- GUNA aaa EEN TR Ake a tlie Mh OS ea le ae ah eae), (ae VI 75 00-B 
Caruthers, Wm. 8.---—- Agsidtant. highway etigineer cof in oe seek ee Hda. 250 00 
Case, Sobn A... -e<--=- Assistant resident) engineer ._-.__--_-- 22.222 tues. VI 100 00-B 
@aske -Paul Wress-=-222— AScistalt, resident. emo ineer! 0 222 ere. se ete 2 VII 175 00 
Casmore, N. O,22:=.--~- MSW G Calta e! fecha kore a ae = SG a i 2 Al A ARI Di 22 Oy 8 IT 120 00-B 
Cass, A. B. Jr.---------- CS inte a en eee VI 60 00-B 
Caton. yl. B-4e2>l =~ WAS Tate ieee en ae de eet en eS Ae II 70 00-B 
Chamberlain, B. E._---- Dora eine twee ee et A. ete ee ag 175 00 
Crgmumernetver Mi eC hainmam o0. 6 nce eee eel ee Be yh IV 85 00-B 
Chapman, W. F..--—-.- eect iemnt sy PUCADOOT awe eG Pe en | Vv 230 00 
Chpronunat,Adelaide-—-Clerk-typist, <....-..—--.--.--=----s-------- StL. III 100 00 
Cherry Thos. O;2--—- CVI MaKe idee awe ee ea a Le adie ok SELL 2 IV 85 00-B 
Chessman, Clarence_---- AREIStalite PAOCOSLAGLODERALOI -.2.-- 2 cose pee eo Hdq. 140 00 
Chipman, Clay---------- DEAL Cen Aiea es ieee ckG ys aint Ae eons Rise de Hda. 160 00 
Cristie cL 2-2 JuniorLequipment- engineer 22s sede Le En os II 170 00 
Chistian We ORG LCS Mia Mie Sols tone es Seve oa eas UE ek II 150 00 
@hurehy Hartly R.-— =.= AAG STAT ene a ae ate ale eke die a eS BD EU BES ge Til 175 00 
Clapp, Rodger. =.=: Ch einiiatiur sao 2-5 Big ak ee gee ee AN Se ME VI 110 00 
Clark, Kenyon_-_-.----- Rape tania artee Ula Haine bea win aes) GRIT OO) Mt Vv 175 00 
@laric yn Mey Avs.=.. 5-8 DIREC Sta eee Sena Sete oe ne cee ees ee ee Waal 150 00 
Olank eWay klee-- s-.<o=s DP Lb Sil a an eee eee Ore Sek weet ee ene es Lie SS V 175 00 
Clark, W. Lewis_------- Assistant highway engineer____-- ries he nail See Se Hdq. 400 00 
Glearys Hiab See ae CONADUUED fanat eae e ae eae as ot eae ween ee Sas I 125 00 
Wicavelands Awe =. Assistant, division: engineers- 2-2. = Ale yes tee ee ise VII 285 00 
Coburn, Wm. 8. Jr..---. Gila nT eas Tes ee ae ee ee 2 SS a oe ee eee De SIRS es VII 90 00-B 
@ofin,s Cyrus W.22--==-- @hiahGlenike. 22236 sek i saes ll ey SER Saree eer eee eee: VIL 200 00 
Giochillgs* Wesessss als {CNET fay aM Sia eS ME seme ames ya need Neate He hae yl eee Hdq. 115 990 
Coles Arden’ ©.22225.--- 47 ANDSSIGUEE a fs a ogc WS Mi OY a a al a I 80 00-B 
COW OVLUSed sess soo=— LRU EY DTS a is a Se ee ne a es ed a le a I 90 00-B 
Glos lanes: eens. 222k TUStruMmientMTaney Us sao eee ee ES IV 140 00-B 
Coleman, Arthur V.-_--- Daa Gk aU SW aaa aye sel SAN cee ean ei a pn Bis A IV 175 00 
Comly we arty Si2a-2-25_ ASSist at mOlvI SION. enon CCl ons sk se ames amen Se II 300 00 
Compton, W. W.-------- Resident) ene meer ==. 2 1 Pid eee ees eee I 175 00-B 
Connelly, John L.--_--- Assistanbercsident, enginect ~~ sasaees= tee wee TH 140 00-B 
(Gonnellyay lo Ness Assistant, Tesident: CNSINeel os 2 Cea ge ee See V 175 00 
Connelly, M. F.2:----.-- PROCS he ee ne ie ec ie re SU A Se LE 95 00-B 
@OOnPTOds VA sone neo sid Assistant. resident engineer -s22e eee See V 175 00 
Cooper, Dwight B.--_--- COMO te Ole Demi Veees os So ot oe ee ee See ee eT VII 235 00 
CoOneIr se Lose sao INStrumentivan: }ee = 95 oe OE ee ne apes eee II 150 00-B 
Coote, Norman .zcc----_- Mocaune EVNemeer..- 2. sou See ee esos oP VI 195 00-B 
Copsey, Alma L._------. PRCSATA EVEL ars Ses ere ee | ee eS REE) 9, I 85 00-B 
WOTeVeten ©. .282 52-22 Dratistian wo oe WS a en ee ee VII 135 00-B 
Corfield, Shirley T.____- ASSISCATIOS CIVISION. CULO INGGl! =o. ean emer trae VI 285 00 
WOTEPLVOM,O.. Vertcnsance Assistant. division Gneineere: Seales Bot eo. VIL 325 00 
CORES tae 0 bia Shc led eral 6d atte all (6 S25 elgg aid en ya pas eh dpe pepe 5p eae nS SP Hdq. 100 00 
“Rabi pat AN Rice fhe eat 8 eclrareit COMI ate meee tee eke Pl. ales See. ME eee VII 95 00-B 


ramorerl. Wot ss 2 - Isso (Biveidl td iyo ki > He ee AAO PRS ANE PSY 8 oh. | ghee I 150 00 


Pee 


Name Position Division - 
Oramen’ toss Bits. ce Drattisman., 225 2. oss cheese eee a ee eee ne I 
COPA ee ROGM an seis a Ba es Se ee eee a ee III 
Crosham, Ohanes C.... Rodman 2-4 2 ee ee ee II 
Crogham, Orley B.------ ROQMAR p “o25s=-% 265 S2 eee ee ee ee II 
Crompton, LeRoy----- ao ChAaINMER: «5. ocn a> + SS ee eee ave 
CromielieO. Oc tr= 22> RoO@Man. = 3 -2— eS ee ee el I 
Cromwell, Harry T.---~- OhainMan ) - 2-4. ns255=<53 5 gee een Il 
WOnSty.e>.. eee Assistant. accountant. —.--- = 3S ae ee Hdq 
QLOSb yee Wis Ares Assistant -resident.,. enzinéer._.-. 4 ee eee VI 
Cummings, S. A.------- OVelLMa No(s 2 Fo 8 ee ee VIL 
Gushman.d. Hee 3 oe Draiteman. 4 220 c=0 2) ee Hdq 
Ozeikowitz, R. R.-=----- Resident) engineer 2 = 2a: ht eS ee eee ee cE 
Dabney, Harland-_---_--- COO TET oo a se na gS ee IV 
Moa WO eee oe eee DPAEGSIMN an: 5 oer eS ee ee II 
CLS 5 ge ge Serb eae. pcan Se GORE | oe seperate Rae ee IV 
IV ATIIGISS AG. aise Pees FOO CVO (ope ts Oe Cee ee ieee og Re ee ee ee V 
DATO ee eer ASSistant ‘eneinéer 222-622 = a eee Til 
Dare Toilet ae Drahtsnya npc ee ee ee IV 
WaT en Oe eee ees CWiet "clerk Set ee a ee a a ee tae oe cre ee I 
Daucherty, sd ythe ms Steno srapher se ess ee eee Hada. 
DAVISON, he). aoe ERS GrWiMen Lah Dee ee ee ee eee ae ee mg ee VI 
Davidson: -Géorfina: DeoStenos rapier tsa as ta ee re ee ee Hdq. 
Davidson, Mrs. H. M._-_Assistant secretary and assistant disbursing officer__ Hdq. 
Davidson, John B._---_- Drafts aise ss See eee Sea Ok ha ae Be eee II 
Davish Heb SU Dra Phen dan iis sod eee EE AS BET Sle ees iWe 
Dawson, ide. 3 2a. ee Stenographer.<s22222:2332 Se ee Oe eee Hada. 
de Carbonel, Wm.-__----- Chaiaman :: 2 sa== 20 4 SSeS ARETE Beane VI 
DeCew,' i. 5k = fe Rodan -+22:422hgcsnasseaet i eso steo as, SS Ieee IV 
Deckers W282 Be as OChainmans v.2:229222 250s fal ea ee De II 
DeLancey, Clinton C._--2 Assistant resident, engineer (2. 12.05. Se a VI 
Dempsey, M. B.---------- Stenographerjo222 2 oo se ee a ee V 
Dennis Are ee Assistant .enpineetn. 2. 2Je. Le 2 Ak S.. ee e eaeas IIL 
DesrirOmgd vA: wed a -=O-2ok ACMA St oo See ah LA 5 ee ee 2 SSE se II 
Devers, Morris_.2__-..._ ROG Sipe so Se cop ee de ET Fr ee see ey ee Til 
Devine AW ml. pete Ss Clerks pet Se ie ee en a Op ene VII 
Diamont, Nellie._______-_ Clerk ao bono. ee ee Pa ee Sree eee VIL 
Dickerson, Alice--_------ len. 2 <2 oo ene oe oe oe er or re EL 
Mieterehwa TW s =.. Ley elman | ..- 22 22 8 he eee 2 eee VI 
Dieterich, George T.___- ROGMan: 22025 222055 se oe Bk ee VI 
Dateyes in C. @ ae. See Resident | engineer. 2 Es ee er oe ee IIL 
Douslass ow >. Asses 2220 Chainiitin <2 So Se eee ee ee I 
Dowling, Gerald____--.__ Dratesivisin, Fac) s ose Sore See tay ee ee ee VI 
PRO ZAG eb el atte Leta Rodman. 2. ts ols Sie ee Sen ae co ee V 
Driver. Mird. Viola. 22. 2 (NO Tes ea car a seems ae NS Pn ea See ED Hdq. 
ABS COU eur ceiae LRN Pete Se Samay. NB 1012 0 9 MaMa AN PI oh OPN SIE Fe PE DARN tet wD DN yh IL 
Dufty, Raymond, P.. Assistant resident ienpineer =~ 22) 222 ey oe ae aes IV 
Ditty, .Wint WE .o. Sle ASSIS ban t TeslOeh Gens In cCOit ee ees eres eke eee oe eee II 
Dugoan, Helen hee ASSistant ira Lusi ais. ee eee ee eee, eee eee eee II 
Dull POSCAl Ss eas. Seana etic Hes Ss Dae ee Sie Ce ea eee eee en ee eee Hada. 
PAIIVC EL ye WV Die oe ees Acie’ "Lec 728 Pat: Sere se iaiek nee ire ne Soap teeta nm ii 
Dunekhorst,| Paw Se Assistant resident ere inceras sates sine eee ee eee TIL 
Dunkeson, Fern_-----~_ Stenobraplier sects store eer hank cass alle eee eee Hdqa. 
Dunkley,; Ts," Roi. et Assistant sresidentivensinerrsss: 20a a eee V 
CM OW brie et aes Assistant resident eng ineerss2> ees Se ha ae eee IV 
Eastman, Harry R._---- ROdMAa@Ns2i-2s2ceuse a Se Ss ee) ee oe V 
FVD EOL NY Gee eae ae Assistant, residentwensineer-1 7. ee a See VII 
Edes, Edward L,--...... Meld. draktsman:.j2.3- 35381 oes See I ee I 
ADTohUated CRN A, Re SUSE ee ARTI. eee iehe ee re ee eee a I 
Bdwards; Helen, A Ao ei Glenys d: je. oes 2 ee ee ee ee Til 
Eggert; Robt. J.c---2=+2 Assistant dractsman.~ esas Gene See eee | or eee ee Til 
MNiett, Oy rus Cie 25 COMPULer qstes-se este steep eed soseee TIA: 2Y Tae see I 
Elliott, Jessie M._______- Stenosraphercestsct so eles soda Sere eee VII 
Bimoods sas: Wize led DDT EES a, wis Sess eats eee ahs PURE Ds ce ee VII 
HrskineeNeil MMe 2-2 ROGMAN peated Bere ath obo pos ke asa le es ee i 
Eskilson, Walter E.__-_. Mield drattsmi ates sss soa ds oe ne eee ees Ag 
Vj gfe Suc DS TO tee eae Chain an a2 soecige a 2s SET Se ee Re re Tt 
ainyesy (i. 1s"! Ofpaee ee Male eens Assistant resident. engineericis _ Sie) wily _ ee ae LE 
Farrell, Joseph M._____- Rodman soo ere ee eee III 
Faustman, Wm. F.___-- a Biugs int. h4 042) 0 ph h RaPR see Bhs MRE CMB MENT SS se III 


Feeny, Katherine A._--- Hinployment Clerk 22522 3.2434 2s ee ee eee Hdq. 


Salary 
125 00 
90 00-B 
85 00-B 
85 00-B 
60 00-B 
90 00-B 
75 00-B 
150 00 
175 00 
125 00-B 
190 00 
190-00-B 


85 00-B 
225 00 
30 00-B 
80 00-B 
235 00 
200 00 
175 00 
4 50 day 
125 00-B 
100 00 
170 00 
225 00 
200 00 
100 00 
65 00-B 
85 00-B 
80 00-B 
195 00 
90 00 
275 00 
70 00-B 
80 00-B 
100 00-B 
160 00 
125 00 
100 00-B 
120 00-B 
235 00 
90 00-B 
150 00 
90 00-B 
90 00 
80 09-B 


200 00 
170 00 


Name Position Division 
Fifield, Emma H#._-----_ Cette ne a nee eet te Weenie Hae ER ect es Peron -EEE 
Fischer, Herman-_-__------ PPP EUSTVMIT es fee are or sek ohare Aire ess ESRI Nida Pe wy IL 
WILE, (J OSCDD Ss 2 oss 42=5= Mile tang contracticler les toss we Pr es Ss Hdq. 
is spaav teh edad Read hee COLT SRN Tey BUTT ree ee em eee re a heel ARE Se es IIL 
Bietcher, iH. Ortessees22 Assistant resident: ensineer: 24 ress se Ae is VII 
Fonteneau, Chas. U.-_--- Designing’ engineer sa less plore ee eT A Pes Hdqa. 
ORG: Wallen sees ser Ohad nes aire ees hors oe vo ws oe ee Re Re) hoy VII 
Forsberg, Geo. W.------ Dares ari Stee eae 2a ha be ee ee ee PERE RHEE Why IV 
Fosgate, M. O.<.-=.---=- Assistant ‘resident: engineer: see. me wirey re ie To TV 
Foster, Herbert C._----- RESIGen tren ein COI S25 27 Ho a See a ee El Ts VII 
Mirai. A LiONS Olas. sas OCG aN a patel Neat Va pe ga cepa betel Nn Re fee ga et 8 8 II 
Prank, Robert J/__----+- LET kee BU Ree Sere iy ie Feat Daruetig ea een ot ee es Hdq. 
Frasier, Mrs. Billie__--_- Stenoeraphercs-! 22s 25 eo ge See eRe a aes BH da: 
Freer, Leslie B._--------- MrENORERpHer 2th. eos Also aeac cameweee a ee A Hdq. 
mreye Parry Also see @lvadinm any eee ok Bo ee SEO ee IV 
Prey me WW.) G) eee Se Cram an seas ds Cenk Moe Ree tS Pere alae an eRe ee Oe Pa aan IV 
Hrotwiccer, ©. ole J 22S DRE a8 UD OTIN FEN GEN b= 228 sae Rh Se ee) 2 onh Hdq 
Gallagher, James_-__----- DEA TUS a Tees aa ae oo Salen eR OF ee RSS iy TA RA EIT Hdq. 
Gale, Gordon ©C.__------ DOT ALEST aI A tees Sao et oe eae Wonee tee hes STUER Le Hdq. 
Games, Chas. E.-__~2--- Assistant -resident-engineer 2 2222 ae VII 
Garber, Wim, Wi 22 ses. AGSIST ANE PESACH OMENS INeOl sass. oe kw eet, ene sees ety y VI 
Garaners ) br.) Dy weacs et FETA SbTILAN poses ee ieee See be aS ee Ne I 
Gedden, Marion L,-_----- Senos ra pn eiess 2s sel aw So wee aS Se II 
GeolreGrea. Noses. oe Resident enpineertss23o 25 Lise e wa PI She ne a VIL 
Gerson, Geo. B.__------- Oivil rene inecrs didiasas= see Se ee PT Hdq. 
Gibson, Lester H._---..- DIVISIO MON SIM COP s = s = saree Ok a eS ee ee V 
Gibson, Ralph.-------=--- Oba inn ante ses ie Doe oo a eee See EL Sa I 
Gilfllant, Jie), Avsto2o: 2 A2. DATA GS IED eee te See A yy oa IV 
Godfrey, David H._----- DPATiSiianitysso-ss 20s es once jeue es as oe ee i Hdq. 
Godwin, Merle H.------- OOM UL COI prea be meray Sees eae 2 y's ee on, 2 Se ee I 
GOTOrUa Ee erey. es. GN a Tie ETA eae Sak Be Eee Oe ea re PR V 
Goldsmith, Louis C.---- @bainrn anise 223 2 se ee Se eo Se Bae UE ea III 
Goodchild, Cecil W.----- HOG ad Fup eae aed eS Se es ee de ak ST V 
Goustiee will. Jdiees-2 S225 Agsistant bhishwey engineerss 22222 ee Hada. 
(EVO, 10 hie, d Ue 2 eh ee DRA RESMVA eed Soe wee Oa a FL ER OS a IIL 
Greco Oe O.c2- 2s <228 Assistant resident, engineers 220 .slo.252sseu- le ik VIL 
Graham, Raymond_----- ASMA Ty soa eiricee anes a2 oe SSeS ku ek EL Rae I 
Perea OOTOOH, Pan WriaeOGlOMhh vs sane okds as eshte kwiw en se ansahewenibine datceaal VIL 
Graves, Max C._-_-----_ CORA U LINN eR Taipan Pe eee ake ea Uy SAS AR 2 VII 
Grav. JOnn. .Wes.- 2-5 Pass rUIMen GMA rastaea oes ee ool e PRONE 3 055 6 08) IV 
repiiiisy, Pots aa [ROC D Sui a eo eee eee Skene hues Set Ue YO, IIL 
Greeley, Douglas H._-_--- LOST OMANTAM was. eee MeL SE Aer er TEE 
Greeley, John W.-_-----_ ERO CLTMA EN er pens iia ORES. MR OR PAR ASIS © ODDIE VI 
Green, Herman —-___-2s- CDaInIM AM eeose esse eo ee cee en ee See 2TURLE Cc) LS II 
Green) Paul Bio 22 ecc8 ASGIistamt Resident en eineer ss: 2oi2 Len sae ee Sh II 
CAROGTY A Foetakt, e258 ata DISS GRITS eee ae Be he ea De es SEMI Lo I 
Greene, Chas. L._--~--.- Dai SIO AD wy does anne bees ub: SL ee III 
Greer, Myron E._-------. ASSISTED: OPATiSMal.c2ehaaseVonencoun- 224 SOUS wes Ill 
Greer; W. W.------ ees IMevsl geen ves ays s0it: a nee p Mua ene Nel ee ALSNA yP a ies CY 3 eS A II 
Gregory, Frank C._-_---- PFARSILMAN - -2...+ 22622 ceee se eee ee I 
Guibplenien.d si) se a = ASSIAGA NEV TOSIGeNG CN INCCrL Le peas eee us eee ees 22 at 
Gttenyen «Dy ko oo Resident engineer. 3... .Feve eo Aas Se eK ee WU 
Griffen, Geo. T..2-22.-- WiGie Dia S teh. ac dese Suet nee eat See ee III 
Griggs, Sidney W._------ BEG S TEED oe ccs eth ea ead aera Bes ee es Se Hdq. 
GrommFredi2. 2002225 ASSP TONS TTee’ 2 lel See ee Ley ae eel Aes Hdq. 
GIO an) ice. eee Chien drviism anasto os pe Seen oe pee ee UR tue ren ao i 
Gunter, Ethel V._.-----. Beenogeenitel iiss o2. use sed, tos eeresee eee erates III 
Gurrard, James W._---- i el ot afte eRe Re I a a AE CEA ae I 
Guthrie, Kenneth W.---- rane repulation Inspecto fiesssae- seeeeeen ee te ee Hdq. 
Piadievs Wie E- lob BOSETUIMON COMA 225 Sore heehee eee eee ee ee PL VI 
TSE as SOL DBT ie ea RS MeNOIOy 2p ote O18 CGH heed weeps en ee Ay el: Se OES Pace lor a WN pared Vie 
LCG SLAG G0 Ri Mee aes Sal eS DRT IN City ee ee ee ee re IL 
TE ACEH SCE) nha ae els en LAPP WU EWA ty Mal eae Oy ciple kelp erie apt Drapes 2S Sah eT IV 
aie Olt \Wii2— te lee HSER TMNT emt reine ton ee cee ee Dee nS Sie alert IV 
Hall, Lester ©.2._..-2--3 KE LN tein an i ae en ag ee ceed ey We aly 1 Sl AM ahaa alee St VI 
Eaiser, neo is) B, boke TOS BELT GH GMT Me cee tet oe Re ee eee ae clr caper ates 1m 
Hamilton, Frank A._-__ PASSITT LET mene eae eat eA © GARONA Oe Oat RN re he SAE eres I 
FLATT El Boot ee ASKISTANL testy TORO ENP INeCOM eee eee teen eae notes Hdq. 
Hampton, George____--- CCN Gnk DALOV ee eae Ake 2 tena eat be a Te 
LENCE ae ON Ose Re elle CB OTS at mig apt ee eats A lps guiaMent ge needa Sh roy aye AE RR NS EOE mE 


Salary 


250 00 
190 00-B 
100 00-B 
210 00 


a 


Name Position Division Salary 
HansonrMae_._22-_.. Stenographers. =<. ee eee if 125 00 
Harden, Grover O._----. @Ve@lMan ~~ 2 Ao re ee ele Se he ees VI 110 00-B 
Hardenbrook, H. L.----£ ASM AN. i Socal a ek eS PE ee ee ae Spec oe I 75 00-B 
Harding. RobtJpeH..--22- Oliiet of party -<252 <-. 22 ae ee eee eee V 165 00-B 
Harper siarry iNi2=---2- Draftsman... 2... see ee Soe ee est III 125 00 
Harrah; Noble. 22-52 —_ 22 Ohainman .. 2220. aon a a ee eee VI 60 00-B 
Harrison, Alfred A._---- OTK ee a ec a er ee Hdq. 140 00 
Harveysid. Mcle:--..2% COlathbaveukinem esr, ore ee mene seo! otro a ee IV 85 00-B 
Hazelwood, Fred W.---- Assistantsdivision een gsineer ss... I 300 00 
Hiatehiw Waste Qhietiol Darty.s: 222 se 2 See ee ee ee V 130 00-B 
Haugen, Harold M._-_--- DY GEES TOG oa a ene Se Vv 150 00 
Haverstick, H. M._----- Chigtvotepar tyes 5s ns aa eae ee VII 200 00-B 
Hawikinssrtt. Ose oe Wield dracvtsmian:. 22.2 se. a Ae oe ee ae ee ee ee II 175 09 
Hawthorne, Henry-_---.. Field ‘drattemian «W222 4.28 ne eee ii 125 00-B 
EL aiy CSW IN cdr Pa ee Resident: engineer... os ko as ea EL 235 00 
Hayes, James T.-__---. Cleve (os see a es es ee nV; 165 00 
Hayes, (he Belk es QOHaMMAN. fo se a So Se eee i. 80 00-B 
Ee sive GAG. 2k er Rodman tees eee aS Ae ake are a: 100 00-B 
Efeilmaniay Jeno. siesta Rodman. 222. csc Ss Sse eee VI 90 00-B 
Hemeéz, JC, “F222 Assistant engineers... weuscie da. So eos age te Lees te III 300 00 
Fenryp abe INGE sete te Locating vengineel 2.25 Sess as iS a eee IT 200 00-B 
Henry, sbetla ite . oe. ae WOOK ee eA ahh 2 a ee II 100 00-B 
Hess, Rebecea_.......-__ Drattsmian (29202 2S ose ee ee IV 150 00 
ewiteehs Os 142k Resident tenpineer. 3222 ee ee Ae eee LT 225 00 
ES GET ee ee Ciba 2 a Se a er I 80 00-B 
Hickomanh Alicets.25 2% StenogTaphen 222 yo. )5 2 ee VI 100 00 
Higgins, James E.__--_- ROOM an Se oe ee a ee ee IV 85 00-B 
Hobbs, Ekimon L.___-_- ROOM aM 22." 2S je eee eu a I 90 00-B 
Hodgessoel Bag 2 Assistant tesident engineer. - Se ee eee VII 185 00 
Hote: (Ge SD ese RO GVA es Se at Nelle ae a ee VI 75 00-B 
Hosanna ee seule Drattem sy es ee eae pi thin Foe AOA IV 150 00 
Holdsworth)! Rich..B,.@ Clerk (2 ee re ee eee eee ee aN 175 00 
Holteebrank «be-2es25* Rodman) Sees se ae a ee ee I 90 00-B 
Tol tie Ralinerl see oe Drattsmats toe2 2 a ee ie HO a De lee if 200 00 
Holman, W. H._-------- Tnigtitimentian., ou. ook le ee i oe em 2 V 115 00-B 
HoovereMrs. Lowisaid.o. COOK 2322. ee ee II 100 00-B - 
Tortongay. Goes LEVI AD naan eet on Ses eee ee eee 110 00-B 
Hovughten? Raymond.2 Chainman <2. 222. 26 ee eee I 90 00-B 
Hoyle, Lancelot. B._-_-.. CHaM MON, jouok do oe ee eee ee VI 75 00-B 
Hoyle; Robert. 2 ---o- COB TTA Ts a aS A oh Se ee ee VI 75 00-B 
Hubbell D. face Ohaimm arises So sete ee ea ee ee IV 85 00-B 
ERG DIO SARE» ED, bey es Assistant resident engineer___...-222-4-2-2-2-=-L 1s if 170 00 
Hndson, ‘Cecil, Teo Tratle resulation inspector) 2s. ee ere ee Hdq. 150 00 
Emma, MEL Tease oe COMBI ain se Soc eee el Re pa VI 65 00-B 
Hurhes eH Glover... Dratism am. oo ee ee ore ae ee eee IV 165 00 
Hunts, Robert dy. 2 RO GUM | okt es oe i es ante ey VII 100 00-B 
JEGoNan is ey Oe eee Assistant thighway engineer 2. = ee Hdq. 350 00 
Hunting, S.' Ls a ARO Cee a a, oes ae ee eee ND 90 00 
Hurley;/Jack Hi... .22 Ghaifiman 2 S527 ee hdetuee’t ste FC IV 80 00-B 
LETC SON, es) WV ce ees a FN EAT Tee ee ee Sisley van fered aka) anogt e VI 110 00 
Ehalevegehie, Mwah ose.) Glerk! ike Soe es scout) Leh ei ee Ble ee Vv 125 00 
Hiviesmitekis Niele tee 3y Assistant resident, engineer: 22. as a eee Il 165 00 
EV O1e WM. Sin sees Drattsiian 2s ee ee Al 200 00 
itanaetehay Vieneleeee ee eo ASSIBCAI OY Cr af GS iinet See 0 ee ee ee Seed eee af 115 00 
Trish, Archibald ‘O..--. THO VEMIDAT tee ee BE el Se ee ee ee TA 110 00-B 
rishi Wind: Te, seo ee UG 'V CLT GT 25 oe, So ee ae ie ee ae iit 110 00-B 
irvine, lack. Bases eee haboratory aSsigthait 220 oe 2 eee ae ee ae ea eee es Hdq. 80 00 
iviesilorace Hite tt Resident: engineers see see ta 5 i eo ere © III 225 00 
TVA OPEN: Ane oed dees de Chief: of partie. Sate eee Uo a er Ilr 199 00-B 
iaeksOneA WP ers 2 oeces Oh Rinna noes sae kee a os ee ete VI 75 00-B 
ates eG, WV. lo cece oso Assistant senclneete cease tere eee POLO M Vp? LO! if 275 00 
James -Hd win Tl 21222 GACT A ae os la oh eat eects Sn le el II 70 00-B 
James ePercy? Oe oe Assistant. resident engineer sdia2 eee eee eee IV 175 00 
Janes, Arthur. Fo 28 BTUOYGR OCR: Ry ire SPMD ne Ope Sees a Mae ODD Feu APS HS BE Ney Ss a vita V 75 00-B 
J ONSEN AP ritye sot ok CHa ipa 88 cae Sok tet ast ecg ace ean ee LET 65 00-B 
JeMEKSO Ww le oe BD oosAcl NAG: Ht Me manana ae en ner hs nar on Se TPO MIR SMG Sk Or 10 140 00-B 
Johnson, Clyde F.___-__- Assistant resident: enzineer.< c.0 cue selee IV 140 00 
Johnson, Emanuel_-____ Chief sof party oot os 2. Le ee ee ee IV 140 00-B 
JohnsonsHamilton C.c2 Draftsman ses Se ee eee ee IV 165 00 


Jopnson) Harty D..2.-. Chainmian 22oe baee e VII 85 00-B 


Name 1 Position Division Salary 
Johnson, Sylvia__------. SSH HLON BF SaTutEN 0) OA teeth ards AO A ty Yh Pe Eg Ra OR nt > One ge II 125 00 
DGimEO lec: Eyes 2-2 — LOCA TINE LENS NCCT oe - the setae ee ee ee II 200 00-B 
Jones, Charles W._------ Ane 2 Sie GSin es a Ge ek Ol ee BE ie eee On ee et Ae he ae Hda. 200 00 
JUGS AAVy il, O.459-0 ~~ 2 ASSISLANL resident ENP Neer. = a2 se ee ts TIL 175 00 
sommerwen sh. -%5ss so. General inspector, Southern District__..._..._.=..__= Hdq. 375 00 
Joyner, Helen Oy... SPORO STA DMT) 25a ks tek ee ee ee eee IV 100 00 
JUG Geo. Monet =~ PADD oka nee ee ot! Al ia RI BOE BN a Li & 00-B 
dude, saibert O.2-...- Dieta Rona: yee eee eee ae ee. ee mar RR Pes ae ee ee IV 165 00 
Junkans, Elmer W._---- PROGID Lee, Sete Sa a ei ea ens Sag a III 90#00-B 
Kaleschke, E. J.--------- SUA tan S8 OnE mah eo a we ab en th Pe Al Ye hy ind IV 175 00 
Kate, Hlorences2s.-2°--__ Cin oy 5 af lie aa ee a. a a i ai tna al IV 120 00 
Kelsey, Lawrence D._--- diy GES HQ COV Es GG 65 007 fm i gaa ame OP An a a ep at ol ivel 115 00-B 
Kelton.) vohnn @:2 2 2___—. CUICte GID ALG Yor e ss na een ee eRe ere Se eee IL 160 00-B 
Kernberger, Edw.___-_---- ASS GRAVE NIM RE aeth pee) eN RaSIAE Rees Spee Fes wal owes Arh eel Rte BPs owe Ny I 75 00-B 
Keita, Elysee en 2 EL AITEUTT TN eae ee tn eee ee ee ee ee Se it 75 00-B 
Aes) ODN see oo (ORANG Li pee see ee ee ee ee ee ee Rng ee eere VI 165 00-B 
iafosieatl ad ieee & Gey elles GSI CU cele MCC lan sa cae tee eee eee De ee ee ee V 225 00 
Kone eax, Ss 2 too. ROGUE TIN ee ee een ee ee eee oe ere oe ae Vi 75 00-B 
MAW MONS PORT 2s ce hs COMING Le [ie sce ee ee eee ae ere ey iy 135 00-B 
Kn MOn ged), Broo ers LEROY E63 Yi git cn el A a i ae Heh Ri i eR el he ioe 100 00-B 
AN Kee om eo oe oa LU 21 6 Bs eal pe ha Dae, FM per AL gee 80 00-B 
ark, Kenneth 222-—__--_- MMS PRUE DOTA) 9 Sen oe eee ee ee eee eee VII 160 00 
CICS een ae ester ae RESO StD ROMP OGL oct a eee Saeee oe eae U e eee I 230 00 
Kleinieke, A. L..-._-__-- 100 iG ta SESH ON eae a aes A ih ce leeds rN II 150 00 
Knapp, James______--___ ASSISHATIGA CTA TUSULN Ls aes sea eee eee een el ot eee III 125 00 
LLG e hfe nyc, ei iran EF lee se THC CCS SSSA, syed ia ha oa A a Ma en a ea Nhat le teeta ol Aeearathl a V 190 00 
Kaas ee ee COUN UCCIE mee sae eee eta ter Rene ee oan ne melee ee ee ne I 135 00 
Gin lahege 4 isi0); es ar (OHA a tigen ce eee nee ee ae en oe ee ee il 80 00-B 
OM Cab = 2 FU OCUEA ieee ae etn Sa ee ee eee SU eh ene ee eee eS II 95 00-B 
Kolsieximuta.. Gree 2... RES el brCUPINCel a este eee wage Peet eee ck eee VII 235 00 
oreciime Hn leon 2 CONST prance ee ee aoe ae on ee tr ae woe ali 120 00 
Teter. Eis er IASHIST AM ee IC CIIee ae Meee ee On te Se Le eS IV 265 00 
Raine weilel- se... 2 (Gia W BOM TTEE SOE Re ee eo De a A aos ae ane a aerate «MA Ripa k day il 90 00-B 
‘haf 2l 5) pa Ab eg Sle aa ae ARSISbaI Leslen ty? CLS INCeT erates neta eee ae an ee II 150 00-B 
© WFNS 4 Uy 5 aa a La ae Same NAVAS TROY HOT ik men etn ale ee resell sitios! Und mpiial ep em eS A III 125 00 
oekyarloe Mo eee ASsisuaniieresidemteeneIieele sss se tee ae eee VI 175 00 
Larorge,. Harold. 52 22 MOC EPMIMeEMULUAM er sree oe ae ee eee s IIT 125 00-B 
Langford, Daye. ----_ (Goi en hbo, Shee aa ee re ps or alas nee kee ee sate et V 125 00 
ep aAlce. ws) oso os AO LAUT alee ee See ee Nee ee en a ee VI 75 00-B 
igre Se Ver Toe oe Te RKO CLIN ca leper ee eee ee Se se Sore een te ee VI 80 00-B 
Voyelae rales Walaa 85) pee aap as DOO KRCCD OLgten ea a ete en Nate Ra ee ee Hdq. 160 00 
peta Or | ea ae LEVGYONCENSU GL 2 ce ete oe opie ene tain ae anette Spe, 7). 1 F IIL 90 00-B 
elan@eeO. Oreo PEOivic CeO tes uly eee ee ae ee een ne ee eee eC es VII 200 00-B 
TOF rst BAe YS fi gl a COTS eens ere te ent alee Nae te seer see A Hdq. 200 00 
Une SLate hoo alll Bg S eee peat EVO GUN em eterna ere ee eat re Se ny ee en ee Te 100 00-B 
IGEN (2° fp ae WSO VC LIA TY et ee See ee eee Soe ae ees See ea TM 120 00-B 
Lichthardt, C. H. P._-- Resting. Cu eiiecie ns oe ee eee eee eee eid Hdd. 250 00 
Tanne EArry. i... ROGILAI so eee nets. eee es ane aoe eee, eos Wal 125 00 
Tel mie TB AREA GSA OR We Vag ape Re RD a teh Set ne wh oie eo Seat l atel a TV 185 00 
Blogster ts cai 1 he ylieahe witeded A ial ORE a RIE ee neat By obedsl ayer oka Oa II 95 00-B 
MOCEVen ta HS CDG Fa NOM TEE ey goer einen Miah esas oo eis gee Bea sae awl Blt ES I 80 00-B 
one. Martin. Wo... 22525 EVO Cli TIN Ses cere 2 8 et ee SoS ee Se ee aes en VII 95 00-B 
Longfellow, Vera B.___. AS HLESEOG JE<0V72 8 BSAC) iMesh e aah ea serenade een LM ie i VII 125 00 
lopez. Pranks Jee 202-7 PRO CANIS T eee S 2 Meh Re a) 2 3S ee Se BA eee eek eS V 75 00-B 
IGOR bALIGY 22. 22" 2-5 SER) TIMER TN re meee see NS he re Smear VI 75 00-B 
Lovering, Frank R._____ CIA ase oes on 22 oS eee eee eee eee ae VII 85 00-B 
Lund, Alexander N._-_-~- NGM U UTR ofa kee ee ene ee eee! Wl 140 00-B 
Lyons, _Bleanor.2-22-_- Clank geen ste ern LoS 2 SY Lee See ee ee ee eee aes VII 100 00 
McBeath, Hazel_____-.-_ Cherky 2 Besse iegnee sooo ses 2s nS kL ee eo Hdq. 85 00 
Me@arton, A, Peo ss Dra lisMmanesns. ns tse So II 225 00 
McCarton, Alma W.-_--- (STEW cnt eines Bie AE i eo se ES II - 100 00 
McChesney, ©. E.__u---- PNSHTMIMNEN CINE Rees aS See eee Se VII 125 0-B 
McComber, Mattie____.- Sienocrapherna eee TAAL ER A. Hdq. 140 00 
McConoghy, Robert_____ (OUNE Nha b a) St ee nS ener mer 2k SL VII 85 00-B 
Me@ord,. Hugh: C;...=- CERN 1a 51 Tings ep Neneh rcs a Re ee Os A, VII 85 00-B 
MRO OY) tick 2. ee eters Gan Vallee et Pe ee eee Weer ee, Sees Lk VI 85 00-B 
MeGOrea;  RcW 2-2 ene ASSISt Ant. (rah SMID) oS meee i bce ee ea KS III 125 00 
MoeCry, J Thosie2 wwe Assistant purchasine.warent... cue ee Hdq. 190 00 


McCurdy, A. W......--.« CURT Ya hae) eee eee SS RR SERRE swe |e Cee Hada. 280 00 











Name Position Division 
MeDavitt; J. AbcicossioGhtet et arty sca2ee (A aereaoee coe eee eee meee Hdq. 
McDonough, M. P.------ Assistant.resident; engineeIs_.a4 eae ne oe eee ee Ir 
MeDougal) Lh asses Resident: engineers sos Sates soles ee ee ee III 
McEwen, A. Roger-_----- Instrumentiian) 222222222 ee eee III 
McGilvray, Joseph J._.-Instrumentman ---.------------------------------------- III 
McGuire, Thos. C..----.- Tratticeresulation inspectors ssa assess eee Hdq. 
McLean, Walter_-------- Assistant draftsman -oaes2s22222s24 Se eee Hda. 
MeMains, Elzy W.------- Assistant resident engineer___------------ OLGwe 5 (weep V 
McManus, F. W.-------- Junior equipment’ engineer. <- 225+. ssa. LS Hdq. 
MeMillan® C.- 8,5-.-.c2% ROOM ales oo Sok ceteenep ewe) Se oe eee ee Vv 
MeMillan, I. ©.--------- @haminan jit. Soo a ae ee ee ee We 
McNeely, John W.------ RodMan [2-22 -- oe Ss Se ee cece Tit 
MMaNeely «La veovesccces Agsistant resident: engineer. 2222 eee VII 
McNeely, Wm. C..------- DTA LSA ye eae ao So a ee ee Tit 
MeNeil, Willard E.__---- ROG Mane yan ee eae ae oe ee ee oe ee eee ae Vv 
MeNiff, Michael G._----- Chammean =o). 22 eo. eee ss eee sep eo eee ee eee Vv 
MePartiand. <3 O0N Wate DIAtbSin an lee ese eee eee ee Hdq. 
MePherson, K« R.------- DBR GSN EO Pe a ee Tvs 
Me Vieivsails, Pulte ae ROGMans 222 sess see ee ee Ir 
Mabed uy Rive cee ASSistant testing: engineers lee sa ee ee eee ee ee Haq. 
MacCleave, A. R._------- Residentteng ineer 7S ae a Sa ee See eee II 
MacCoshum, May------- Stenosraphenr i.e ee eee Hdq. 
MacDonald, Donald_---. N06 0.0112) 0 pape a meet Ope hela eee Ae As oe De lah bl AlN III 
MacDonald, John R._--- Traiie ree ulation mepectOrel cee eee eee eer Hdq. 
Macisaacy Leonard: A... @ banat. Skt eee eee ee ee IV 
MacieiG hs il eas ASSIStant resident engineers = 220) = eee VI 
Maddocks, Fred T’.------ Tostine “engines. locos oleae ee eee Hdq. 
Maher, Frank G.__------ Olaimnian joo. ees a eee eee ee Sees IV 
Mahoney, Henry Ih._--2. Clerk! S222 en Se ee ea eee Hdq. 
Mahoney, ‘Wilkis:O,22. 0 Roditan (222-2320 le acces edocs e seen Vv 
Major. i601 wecnabeos Residentvengineenmte 2 ois See eee eee eee Ve 
Maim)Vernonce. 226-2 ee ROCTMAN Ps Ses oO eS Nr ea Se ee eeewe nk cee eee VI 
Manhart, Forrest R.___- Draitsiany 2622s et ee cee eee enee eee oe Hdq. 
Manlove, Wm. F._------ ASSIStant Tesident ene imeer ms eae eee anes IV 
Mauefield, A. Bic.2.s.2.) RO@Man! W252. bse arenes yee ese es sees =. ni! 
Markhoff, Carl 8. T._--- Assistant. residemt. eng imeer ice. Je eee Til 
March, Lester__.-----.-- Wheveltan.. i: iGo ses ee a Be eee pee en II 
Marsh, J. Ogden________ OMCeren SINT Lee oe Ee wa eee ee VII 
Marshall) Cy Piseicee cel. Resident engineer <2 223.0 eee ee ee ae ere IV 
Marshall, DiGiesei sees. Assistant. residentueneineer: 222s ee See eee eee V 
Marshall, W. P.--_----__ Resident engineer. 5226 Se bees 2s 2 eer Ses eee ee ome V 
Martensen, Olaf_.----___ Rodian 220s be csth eee cen ena as et ee eee ee III 
Martin iQ. Poe. wee. PAS BUCS TOTAAL «oe eee eS ec ee TE 
Mariimuiit,. 'G.eees case ASG EY <n wwide weir ohn oes ee ae Ane ied ee ore ee eee II 
Martin,’ Silas C,2.ue....- CHET ik snc aad wei acs aia sah ak we me te a aera ie Hdq. 
Martindale; Jag: Bic. Clethe 222-2 nla eo hse gus a as eee III 
Masson, Mrs. L. D.----- ASSIS HILT) CEREUS BN oe Berens he = ate ee nee es ia 
Mauger Ts A. Oiireccece PIS OE UNC TU GID cok es ee ree Oe ae ere VIL 
Mave: Réseau eoke Rodnran-Gruckic Givers sa a oe ete eee IV 
Méachaine J. Dee Loeating engine’! + <1... 2s atkaere ses cer deere acme toe ie 
MeehanjwA.iJ.c2ccemcoe Pre tlieman bes can-ss ee~lcke ee eee Ow eke ey ao een eee Hda 
Melendy, H. Buses LevelmMan © ..li2- 2b lel aceeh anion Sangean ipa aiee I 
Meredith, Wynn_-__--_-_- Resident’ engineeRa24s =... 2ch ese ees see eal ee ee I 
Merrill abd win © 2ok. 222" Qala rye vee cs ee pe EL yee Re ee ee oe ee I 
eri eae Et eheer ep ele DB ags Ni achdae 2 Wale eames opie cin Meanie ih yy Dk fa Cesta La ap aaa) UE Bk I 
Mesick, Fred P.22-.----: Dra ltsmMian ye low eee BR eae Sera ane RS are re Be eee VII 
Meskimons, J. R.-_----_- Resident: engine l! 2 seus ees Oem ae eer ae ee VI 
Messner’, Rive eh oo? Resident ene neers oe eae See ee Se heer eee ee IV 
Meyer Jack. G.cLs-_22__- CODA aD Eas Seen ee £ ree oe ere neta fee oe III 
Miles, Horace S._________ Draftsman ReLee 2 See Pee ce ee ene ee oy, eee eee eae VII 
Miles, Ransom O©._-_---. Statistician 6.) or sone t 2 i een gear eee Hada. 
Milessaruth. oer Stenoor apne co See ae cs 2 ae a ee III 
Mier dei . 0s ee Resident engineers es) 2. eke ee ee See eee III 
Vit ate Coe CEL 2 ee oe. COOK es oe ee ee ee en ie net aa VII 
Miller, Harlan D.__--__. Assistant structural engineer____.___.--_-_-.-__--_____ Hdq. 
Miller miverminveys. 20 UStenographer, esq ss oe See pe ogee nee Hda. 
Millen ei... Go pee Assistant. engineer. 22 eo, ee ee VI 
Mitineary Foo gee Ohainmian jis oe = a ae VI 
Milnor, Emerson_-_____-- Rodina ain: kd 8 a i A VI 
Minahany D, Js fee Pield draftsman |. hese a oli ole eee a ee ee IT 
Mitghell Re Aiea Olerk ne ee . Saeepare ren ieg Sepenaae I 
Mohn) Don Hesse see. Weighmaster 


Salary 
225 00 
175 00 
215 00 


Name Position Division Salary 
Monroe, O. W.--------..Resident engineer ______- EST ba” eS eae eee VII 200 00 
Montgomery, CO. P._---- ge Gre Pc Saas oy ee a oi LS ee eee ee VII 235 00 
MoonClaude. Ons... Pah SP SOT Pl I et Se EL Sen?” Se SLO AES ee II 80 00-B 
MOOT gan Dl ee em EAT po a te cere Sie A eC II 90 00-B 
Mooress, Biss MVERSUISSAAS Eh Ta ere tes Se ly Je eee SE i 125 00 
Moore i O22. USP are ldia’ aig ee eee ee a ea RE Dy Oy ee OR he Se II 100 00-B 
Moore, Godwin C._---.- hdr ss TPE Ve Se A a eR Soy 2 5 ho I Hdd. 185 00 
Moore, Lacile E._------. MECN OOTAD NOt ss ne A eg II 115 00 
Moore, Robert B._------ BATS EES RS Sars py AEE TPE ON ee eee Hdq. 85 00 
Moorehead, Clyde S.--.- Mag Tees Pe RE SR OL) CEN a ee Se Til 125 00-B 
Moran, John G.=2--_..-- TUSEPARICTib IN Aah ees 2-2 er te eee LE 160 00-B 
Mora Sy A. =.) bo. Ree IGIN ANAS Ose 2 2 55h gee ge DE 145 00-B 
Mates) yes oo 2 ae. 3S REsIsCAG CR CIICOr (2 eh sere ees ke ee tae Pe VIL 250 00 
ACN mires (bs CVE AT yo oe a III 110 00-B 
Morgan Ts 372s EL TIS TATE G ec 8 as Pe ig So NS he IV 85 00-B 
Morian, Harold L._----- LOSE CATIE ri eee eae Se Obes eee Lee I 150 00 
FE AI nee ON BE Sap a a tp te a ml ee ene ray 200 00 
Morrison, Alson R._-___-- PERI TES Tf Ee SIE 2 RS Ie eS ee Vi 250 00 
PEGE ORE RN RS EST a a I Sa a kr Hda. 100 00 
Mossi vam ice: es. EUG Tan ee RE TION OSA EN eS aE Ee Se. Fe ee II 80 00-B 
Moss Geo. H.-224--._ 5 Pees Hea ys ba Ripe eR ICES See ELE EY AREY aE be Ne II 100 00-B 
OY EP te SS te CaM 1G" reg ely a ely 9 nee me ec ns en es Le eG nT See SE II 110 00 
Mounday, Harry_---_-_. EAA UO TUERA SS ARSISE RT cyber Re ee ee a 8s ed. Hdq. 155 00 
Moy eaOoMt. 15). 22... (PGT ies Le AER ERe Et, Ly MA epee el eee eee Hdq. 185 00 
eer nis be ener (et: ree ee Hdq. 140 00 
Mulligan, Rose_____-___- OS rte! ST Ee I ES oe Re ET Ree a NE III 125 00 
Misys BoP. PRUE BOTIRE n wee ee ee ee en oe erie BEE ei II 190 00 
Morphy, /so0eth + 25-2. GU eaitrer iter ees eo Le AM Eee AE, ate oe Ue ee IV 85 00-B 
Murmny srs. lina B:__Olerk-stenoerapher 22.2... Hdq. 115 00 
Murray, Ralph V._-_---- REVSTUTTES SD ee te a ee ee ee See eens ee aa VI 85 00-B 
MuUprtiyanOyO Acts. Secretary and disbursing officer__.__-...-.._..-.__.___ Hdq. 300: 00 
MULLAT sew te se Mpssencer (ATE eCOMIpIILer: 2 ea soo ee Hdqa. 125 00 
PU ae | Se ae BT SP CE Be ae rie a Oe aa Hdq. 210 00 
Cent eee. A PAT EAI ANT vee ee a ee Hdq. 180 00 
Nathan, Mrs. Alice_--- SEL ETI ELT (ODE! EOL soto ee ae ee ee Hdq. 90 00 
Neis, Edward W..-_----- QTM TIGER, * aR Us pee eee whe anata ana Ail Ciebiisity Dir dete VII 90 00-B 
eMC CMUaS, 9 ST enOeraplicr 2.2 en ee ee VI 120 00 
NEeOER EL ATTY = 2728s Pro GEO 1L1CCr OS ee ae ete et ee ey ee ee VI 230 00 
Nelson, Niles H._-_---.- EMI OUMAPTID WICEI! 2 te a ee ee ee ee ee ee Ceo 230 00 
Nelson, W. J...__.._-_--Assistant resident engineer____________ teary Sabieea sed a; _ sedge VI 165 00 
na ee od 1Ree Pn eee a. ee ee ean aia Dye pieache “Fae II 100 00-B 
Nervig, T.. Hilmar_-_-_-. LE GES SEO SOS ROC Tae Cee ees Rata ee Sere ho Gunys Hdq. 115 00 
Newkirk, Lee R.-_-_____/ GNA S UL ae ae aOR Del a sy 8 Se eA he II 70 00-B 
Newilan gM .“M, 237... Upp Uta tT Lae ee eee ena oer eee eee eee VI 150 00 
Noble, Howard______---- UMA RIOR DAE Gi tei Veen ys a Ras VIL 200 00-B 
Noble, Jackson__________ Biter ce ale oS ROL IE Oe Rs aE ae ae 1 Vee ES Hdq. 125 00 
wo Lost) SE es SN 9670) a ee ee eras See eR eer eke eee ae VII 80 00-B 
Nugentbrank A... RMestioman st es a SPI TR Se se by el IV 160 00 
Li b's PTA Vibes: 3 | eed OMe) See cee: GREE Ya Dhan eee aN. CEN, II 95 00-B 
hija. 2 AR a GIS 2 LS SOS Se eS Ee EE ON Sa OO Te, at ii 125 00 
iobvig-t-) A) | eee sean PUASsISbADG TESIGent ENSiNeer oo. ss ee A ee VI 190 00 
Oberteuffer, R. K._-__--- IP SIGOU Ge PLIPUTIOCT Oa 22 kf. a ee ee eee eee VI 230 00 
O- Hares tseo. D+ 2--_/ ASSISPAUE TOSIOGND CNPINCCr nee ee eee eae IV 150 00 
O’Hara, Joseph F.___-__: Weeistnut Tesigelt CNS lifer. ene eee ea V 199 00 
Olds, Hagen: B.os222. MUL ESDELDETUARED oho Se en ee ee ee oy SE a ig thee ees II 80 00-B 
ipa be Cy, Ws LETT ee ee ee tila Dah eS 9/3. all Py Ne eee II 95 00-B 
Oz Looney, Jas. FP... 29 i OTIC Le a a acid ser ABW MA we gn ke i ie vit 90 00-B 
Osgood, Warren G.____- PRISSAIEINI eC Ns ee eee II 85 00-B 
(Sis nAR tee) oes MIR AB INES CONS INCOR. - oa oe ee eee ee ES III 200 00-B 
Owen, Frank W.-_------- SLE FG EE TN SAP: Beall IP ih 85 pay ibe, ih IIL 80 00-B 
Packard, Joseph________ WEP SUR SULIT oe eae ae ee Oe Oe SE IV 165 00 
Wee, CY. sc Besigent Vener iicer... 2 oer ot tease ekt See ee ke VII 210 00 

PE atenolol.” Monee ore 2 eee Se ctr een een eee Serr Hda. 75 00 
Parker, Vernile A._-____ ATEURNR SEED ce es es es ee Oe eee See nr V 80 00-B 
Pariridge. Geo. J. 2225" Wemipvaun resident: ene inceri ss bese ae Se V 175 00 
Passmore, Richard___--- | Bee YS FAT 17 18 y poe a halen Mean he abide hy late SS ae ee V 85 00-B 
AORN LO Wee occ Preis CNP inicer Meese Sharer 7 ee Ae ee ce Se VII 400 00 
Patrick, Arnold E._----- APE TPer AALS eens ot ee tit wae ee Serbs Bree ek ee Tit 80 00-B 


Patterson, Ben F._---_-_ ANTAL ee oe, ee re TIE LG, AA! TE Ute oe I 75 00-B 


ins Oe sams 


Name Position Division Salary 
Payson,.ol, S..scn------ Assistant resident, Chemicals.) sea ae mama ne eee ae VII 175 00 
IPOH COCK. rl dee eee eee ASSistant (Gdrealtsmay cess.) 2. essen eee ee nee TIT 125 00 
Pearcey bs dicen nneee ASSISCAIML GECOUNL HD basa cas nee etme meee eee eee aoe Hdq. 190 00 
Pearee., Noel A.22. eee Assistant. dra tismanees ee eee eee Tit 90 00 
Pearl, Raymond J.-----. QOhainman 5! Sse Se ee 7 eee ee eee ee ete eS III 90 00-B 
(PeREsOne lO, tac ses Locating’ ene ineen  o. se-s 2 = eee Bo the hE 2p ly aged Rocka VI 150 00-B 
IPeCk paar Sao ae eee Drattsiman™.. ooo eee ee ee a cee Hdq. 185 00 
Peery, Wallace__-------. Resident engineer _-____-_-____ Bee UE ee it 150 00-B 
IPENMCE. Gla Vises — see Siéno grapher ssc.) ee eee eee eee Hdq 100 00 
Pennock,. Haw. 2 Assistant resident, eneinecre= 95-2 ===. sae ae IIL 135 00 
Peppin, Har) Mic ess 7 :No-@ 0105; % 6 eR Rep lie nih each Dh ethed Rete Bae Ps 2p ye ey he fay IV 85 00-B 
PCLNy may Diese ne oer Assistant, resident Cneimeerse: oe ee eee IV 150 00 
Peterson. “Wve e eo Drattsmay. eo re ee ee eee ae Hdq 200 00 
Peterson be ie eee Cain ary i eerie Pe eee ee ee hee V 65 00-B 
Pettit ced Wire eee Drattsnian: Serer Seo ee Eee eee ee eae ee VII 190 00 
Pela na ee os ete gen hE We Maman ei aa 4. a el heal aD Neh ag A lg yap alt II 70 00-B 
Pb proOk as bles TOS tRUNTer Cries ec ee ee ee ee eee eo LG 165 00 
Phillips) Walter D222) o2" Cleric. ee ee SO eee cee See eee eee ELC 135 00 
Pierce, Mildred S.__--___ Stenoerapher eae ee ee ean aes ee ee VII 110 00 
‘Pieree,, Robert His. Assistant eneineet es sae eet eee ae eee ee ETE 275 00 
PIP eR OUT reer eee Resident tens ineers rss Sarees eee eee eee wees ees III 250 00 
Polkine horn), FR oes Dre Pe Srey eee ee eee ae ee III 175 00 
Pollock sinehee see Chainman soe 2S Bee ea ee ee eee eee eee II 85 00-B 
Pollock, Marvin J._-_-_-/ AINA TI So ee ta ee ree nt 8 at beta gd ee II 70 00-B 
PONG; ©. 8.5 a- renee SAS SISCANt Mle hw ay mello Tee ie eae ae ae eae ere rere ne Hdaq. 300 00 
Pope, St. George________ CHAITIN ATT ese ee ee he EE a eee Ir 70 00-B 
Poreella, (Wile Rodman sand cruecks ClLvere = ses oa en eee IV 100 00-B 
Porter, Coral E....---; Stenographer wet Se es fea io Sie! Yad Hada. 100 00 
Borger, loyal, O.2--- ee PAT CSN aN Bese see Sees SAT Se ened ee een eee ree ee e III 165 00 
POSE wc. erne..e Stenographers cs ea es 2 are eee eee ees a eee eee Hdq. 100 00 
POSS gE, ours ee ) eee ee Resident Ene iter ss ee ee ee ee eee IV 210 00 
IP OST, eA cee eee ere Instrumente sso eee ee ee a ee eee een ae IV 130 00-B 
Potashnick, Samuel_____ Drattem an Wess ss teas ees ee ee ee eee Hdq. 200 00 
Potier, Opa ee RESID eIG COM INeGCl <n eee es ne eee ee cabal pad the & il 165 00-B 
POCRGH.) TTS Fer NER TC VOLT AUD rae Sete esta ee ce Sree ee te ee co pole 115 00-B 
Potter, Stella Lis PAS SUS GOUT CL Eee CUS TOM Sh ee ee ee ee II 100 00 
PratiywNewton, Tso! VIVE CSTV ET pe Nt ee eee ee ee a dull 125 00 
Preston, Pierce R._----- TROGIR Sa as eee ea eke ne ee ne I 80 00-B 
Price uC laude ‘Ey ate 2 Ofliceleng inegr cas a eet See ee ee ee ee ee IV 250 00 
HE TLC Camm Visy tel so ana Bee TMS trumen tian cs oe ce Slee ee eee ee I 125 00-B 
inte ley is Re eee oe Claim an vont nts ee hee oleae cl ee II 80 00-B 
Quinn, Norman E.___-_- Chain rr a ho eee te Be a ii sie ee eee obeern| See Psa III 70 00-B 
Ragas HeiG aetna Resident! eng@incereke ena. be ee a a VI 235 00 
Raley;oRay tseee- se DY a Tis man atest ee ee V 160 00 
Ralston, Edith Aveo. GGT Re Se ee ee ae ii 90 00 
Rialstony Ly, A. S282 LST RP ih a ka a A ca 1 125 00 
Ramseier, Irvin B._-_-_- Drattemians so age Jie cates tat 5 A OE we V 175 00 
Ramsey, Claylst2_ AST ET Wat Dn et a et a tp a ae a I 75 00-B 
pRamseyey Mrs! Ma belies: OOo keys ss 2 es ee ee ee eee: hid PO: I 75 00-B 
Ransom, Lida Hts 2 Stenographer2c.J2e.2 = es ei ete Jee VI 135 00 
Ransom, Jiyle M:.__.-..- ReSiGl@nith Gnesi eG eres eee eae eee ee VII 250 00 
Rivera Derisiee sees rai Chainman ts 22 nates ss a ee ee ee ae VI 75 00-B 
Ray, Elbridge W._-__---- Drattsmian fossa sehen Soe eee hoe anes eeene anes Hdq. 190 00 
Reads red #A, ee Tnistrumen tina nse ah ee Mine Eee hee 2 lek eee VI 125 00-B 
Redden, Leo Ril Draltsnr alist eese ees = lowe hens hasten aah ee ee VI 140 00-B 
Reed; Mrss Geneva, Mic Cook eine tase chee seo ni eae ee ee ee eee oe VI 75 00-B 
heeds Hazel gp.) 22 ss Py pistek se hae = a net 1G lee a ere ee ee ri 75 00 
Reed. Wes Bia et Assistant resident engineer______--_____- 2 SRO Pins VI 100 00-B 
Reeds. Wis Kiet So Resident envinesr= east in ae eee VI 250 00 
Reeder. SE aOy oltre! ees Residenthensineer ss 4 asses eines ee, Ae VIL 235: 00 
peer eta. (ee He aie ae ee Olen ich k Deen re Bea od eh) Oe Haq 150 00 
Regli, Mrs. Vesta K.____ SPenGPTaphier pcs eee ee ee eee Hdq. 125 00 
RehnreNorm an. sce. oe Chainm ai: 225s Ae St eer ee a ee VI 110 00 
Remington, W. ©... Assistanteresident engineers. =) eae oe ee eee Tit 175 00 
Reupke, Howard T._____ ResidentMengingeri “Oo oc 2 es oes eee ie ie 230 00 
Reynolds eR... Bi. 8 Assistant resident engineers. 7 > ea ee ine 125 00-B 
LTO CHES imiy Vee cies otis TRUS GUTS TCT ata eee kale ee vee es ee a VI 109 00-B 
Richardson, Chas. S.____ Dra iis Tan (rie seek Se Og ee kee a ee IIL 190 00 
Richmond, Jos, Lis 2- Assistant resident engineer______________ PROT yd don LY, 115 00-B 


Rimmele, Car] L.__-______ Drattsman vee eS ee ae ae ee VII 190 00 


Name Position Division 
Ringensow mM: shee 22st DPAL ESM ea sece a ORE eee Ek 9 Se eS HAP Oe eee Hdq. 
Robbles, Walter T.__----/ Avo Qrine eee ae aes oe eee ern ee eee Oe Lee ee ee IT 
Robertson, Alex §.___--- JeRONGRAVES <e packsies Se steel eile maple aut -hs = tie eeos paral et EA RANE A ete Til 
Robinson, Herbert____-- ROC iia Seeee aoe tae oo ee re ee eee ee ere ae er IV 
PRedrers, Chose 2: = Drahtignidnis =e eee es he een Senge ene ee o\. II 
GGT GC Mise ee IMechE niGHIeInspeclor eo. =. cr heen eee een ee eS II 
Rordorf, Oscar M,_----- EC] Giras Laity eee kt ee es Ae pe te dey oe Vv 
ROseDeLEVse Le. Alea so ASSIStaneeresigent, enoineers. 4 ee ee eee eel ee Jigt 
Rosenberg, C. M._---_--- REMGET CmeU INGE I sate cen ok te es eae ee, 2 Fle eee VI 
Rosendahl, Van W.-_---- Bira Pesiianiees sete ee meee cht thie PA ee ie sn ee Til 
ARANGep lies eee eS ns Miold@draitsmanes 2 2s SESS aeons ere e Se fost as II 
Ruebel, Ernest H.____--- ASSIStaME resident ene incen=. samen se ee oe eT eee VII 
RRC IEMA T Oe ay Uru Lg ores LOT Icmaee ee niet net Oe Erk ried Te eee Ee er ee Hdq. 
PUSSeL oe ON Ais ose ooo COA aT se tee ke te eee ee ee ee Oo Panny Il 
Ste Clyde” Woes esee INGSISte WuMresid elt "ene neG Tess: = meen memernnns ore. oe ten ee Til 
Ryan, Matthew E.___-_- ID GV MN Cu7 a lp eae econ gti peietahard acne SO ade lethe  waapee, PUI oe ate III 
yan, aceter Ave 27. se SEU OT CIEL kare eee een een ME res Renee ree ee ies II 
Ryder, Wayne O._--2--_ CLV OTT are eee eee eee co ee eee MIU SNe eee A aM iG 
Rylander, Geo." W .22222. Clear kaee see rene ee ee eee Pera eee ee ee ee ees IV 
VOU Oh as Ure eo ee INGSIS UAL RACCO UT Call ee eae melee en nets. were re sonnet Hdq. 
Sampson, Seth W.-_-_--- AES HUI CME Ta Prete ea el tes IV 
Sanders, Warren R.____- CORE te eee sie ee a eA EB ee o> xt IV 
EMIS WAR eV e222. S 2 EAS ET UMEN TH Ari ee es TORRE APES eel II 
Sapp wOck 323 2y sees Pasir Wim Gn h In Gh ie en ee Se 2 ee es oo BE ae td I 
Saum@erse he ete os « Dra tiene hae eee Wie ee ol bene cee, BUST LN Reb se on II 
GalOTe ss ri eto ee MGC SOTTO Orr Peer Gia 8 SG. Ns eh AL Tit 
Schell Arthur Ox 222.58 GUT ea Tera 2 Ta se oe GR. ree su tees Vili 
HENGULZOWs A. Eye tet S Ae Assistanbhl dra tisimaime22.c_ Gees ae NE A dee V 
penreiber, Ho Wises .- WUBBIEE WO by OE Teer oe yore eae s 22) he eee x ee JER eras TM 
SYOOLN hah d Uiuae d Re ees RESICeMt neon CGT) eae ee we ee wr eaten. A OE VII 
SIMON High] | 25M Sepia CaN de Ie RSE HERO GLIMT ELT Ie eet ein er eis em ee rs ERE) Pa ge ERY a aw Sore II 
Séalerte ty: Jas sees Se ac TAT GSI TGy ae ee cee et ese pee) Aa Se ORT AR ke we Hdq. 
PKI pA ll i fl Or pele cee rs OR a ee TF OCATIN SEND INES TT ER SE EE OE vale II 
Sheffield, Mrs. M._______£ ACcIStamt drartemiane seo ees FAN SPE: oan e Se ete II 
Sheffield, Thos. B.___-__- Chain Maiie amen wee ta eae SEER: SITET RG SURES ede IV 
Shelly, Howard J.______- OANA D 4s eh So Ce er ted VET ES a a IV 
Shelton: Krank. 5 GYD aie 2, Js epeialp tepals epee yea gaelic eda ee alps anh leap ee eyo I 
Sherwin, Vernon G.__--- UA TIETUa Tee ne mete meres ene or er berets Siete emer ee VI 
Shinkwin, Chas.________- EO CLIT ELT eee ee ee en en ee ep ieesramie » vont elas V 
Shumway, apse Ascistant Tesidentveneineeree: s: ae eee eee eens VII 
Sibley, Howard I.___-__ CONBNS HUET GN a haya a api ae a ll, Boog a fe dk de pa I 
SUVs. Lae A ete eo ASSIStant Tesident Gleinesi so eee ee ees V 
Simard, Henry A. ee" ASSISCANGeresident en eineere © oe we eee ee ere IV 
Simpson, Claude S.____- CORN i tt 8 ap ag a al oe pe A Ne hh Pa a aa Hdq. 
Cee meTOU Mi eee DIV ISIOM CNOIMCCT weet eee Nee ea ane ey SNR IV 
Skethyentataroldss 2.0) 2s DNS STINE Wy gobs ass ps la a te gL alt eg a il el cps ag I 
NKOWerA LVIte se ee Goi AYE WHAN A 0 eet Se eh Sachin Cope = on nt 2 Satan mR tik Bane Meath IV 
Slater. Claude... 2s" NEG UENS EO ple Myatt a lA Sly AAR et al eh el Lili Aconn ae pei a es VII 
seu paul SA CHa a Ee deena ae a BACKS LEL TIM tee teeta eee eee tn ee ee en ee ee ee Gi 
Smedberg, Jos. D._______ HOG AL ESI ee eee ee ce ee ee et eee eee ne Hdq 
SrTolis Ge Ve a Cee CRY al hea ple Tecate ad pg i ile RI I ara gee. Tei RR aria a ele TIT 
MiG Olarkeky se Ghar Sle ee ee ee eee | enone eer ae eer! Tir 
Smith shiner Is voto ASSintane sresident.) Cneineer 2s. ee ee ee V 
SimitheeGienn: Goo. EDO CLINI SL CIMeen ee Cee ee ea Oe NR ene, ee eee eee III 
ALU mers. ee a ee Pee cere Tire eet eee Pht LIS Ee i fay Ae gh eh Ad le VI 
Sito. Geo. oe HD es U0) BSH 00 NE21 Gn tea I pa ie A Ss eh lah Ri ee IV 
SMe eNirc me oomAe yee Clerk oe seem me te th EDS Ree ee IV 
Smith, Leonard D.______ ASSISLURC TEsitenG) CN@INGer <i eee ee es cee IV 
Sinith ie Lloyds. FROCLINTE Tn eee ee ee a Tee yA A je ot na Lol AAe eens III 
Srchs Dimcoin we. 2)” Stenoeraphercclork ce 6 ee Sree ee Hdq. 
Pi eemowell ety sees I rChanine sapen tee. o> >. eee eee Hda. 
Smith, Wallace A._______ PA SIS Cetmbe Cl itleoroaue eo. le eee ety IV 
SO INTe Ma mua BAP er eae Residentr eno inieeroet es oe tke, CI emma y eyes IIt 
Simivieew Hee ek ASRISL ani TeslGenb enolneer..~--. ) see meecrer er ee Vv 
Somner, Francis G._____ Py eiU re ene eer a toe a te ee oe Re ser T 
Sorenson, Frank_______- RICO et een eee eee Set ee eee V 
Southard, Frank D.____- Praise Terao wispectOr ooo) eee Hdq. 
MOUZR CEOs: sen. ow RAG BYEL on Oh DiS) pg mgt ie ay SS MR MR ay dolla ll ge IV 
“SIONAL AD pt lvgtel penne ee ae POG Ti ieee eee Ls ak Vater eee ere Seen V 
Sowa. oe ee SG es rey seen eee ee On Pe ee eee V 


Sparks, Mortimer E.____ Secretary to highway engineer___.__.-._.-._-_-__-_____ Hdq. 


Salary 


200 00 
70 00-B 
75 00-B 
90 00-B 

200 00 

150 00-B 

160 00 

180 00-B 

230 00 

165 00 

120 00-B 

175 00 

125 00 
90 00-B 

160 00 

150 00 

175 00 


150 00 

6 00 day 
90 00-B 
175 00 
200 00 


Name 
Speegle, Alvin M.__------ ARAM | eee Se ae ee et re en Ae, 
Spickard, HH: Hex DPR EG RTAATY te eee ok en ye ee sr ee es 
Spry, James E.--_------ STEERS ae ee ee te ase ee 
Stahiy Sais <2 eres soe Assistant Givistom @npineer. eee ee ee 
Stalnaker, Russell H._-_/ Assistant highway engineer_-_-_-__--___ PAN Pe De. 
Stangley oy. ©. se aes Office “engineer 0 eS Sa ee ag 
Standley, Ruth_-__------ Stenoerapher (cos lee oe eee ie! PLB a ee 
StantonaJPhos. Wi. 2 2-5= Assistant state highway engineer.__.______.______-:___ 
Steele, Alden J.__------_- Weir master toes 2. ee eee eee 
Steele, Geo. A. 22222. = Dre EGS rrr rd ne a 
Stetson, Fred K._-_-_---- Drattsmany 222. 2. See oe ee ee ee 
Stephane, Bessie____.---- "Ty Dist. 200 rt ee a ee 
Stevenson, Ernest___---- Resident env ineer == 2222 2 ee ere ee 
Stewart. 11.) Se Drattsnian | = ee ee res 
Stilson nh, Oo Sree ee Drattsman oo ee ee ee ee ee ee 
Stockard, J) ses ee Resident enbinerr. S24... e Ss ee ee 
Stocks, Christopher Re aMessenrer: 222 es a eee 
Stone, Herbert E._------ Drattsman’ too ee ee 
Stonebraker, Wm. J._--- Drattsmany 200k. ee eo ee eee 
Stover, Harvyey__22-—— Dra tismian sl.) er, 3 er 
Street, Chas. M. Jr._-_- TNStPUMENTNR, 22. ee OE eee ee eee eee 
Ptrickding Al dees ae Rodman Soe A a eee ares 
Stump shimmer: Tste2222~ Resident ene neon ee eee ee 
SCE ie, Ps eee Assistant resident engineers __ 207s! ee eee 
Sturgeon, Robt. H.-_---- FRO GN 0 ee re ea Sg ee ee 
Sturges, Horace M.___-_ Dra Pts an ee ee ee ee ee ee 
Sturgill ee Rigel Oh ainwian 2 ee ee ee ee 
SUMivanie ee ee Resident "engineer. 2 eee Se ee ee HP we Sk arate 
Sullivan, Lorraine_-_--- TT yDISt: ~ O22 ee See ee) ee ee 
Sullivan, ted eee eos Rod Man — ke ee ee eee ba eee 
sutherland, Harry A. Rodman 2. 2 eee Se eee ee eee 
SUt bot M7) sae ee CHIL "OL: TATE ye aoe ee ete is OR 
SUttOMs Wi Hea eee Laboratory, assistant ©2220 o2) Sh  eeeeeee 
Swallow A: Rows see Assistant) resident. ens ineer cs! Sta te ee eee eee 
Sweet; Chass -Pr2l ST Assistant resident engineers. 2.22 eee See ee 
Swickard,” 7A see eel SASSIStHNt. GIVISiION | CNS INO roses see eae eee 
Sylvester, B. E..-.-.. a2 DAT tS riven” oS oe ee ee Fel ES ries eee eee se 
Tabor, Lawrence L._-_-. ROGMS 25s Ze Se a Re Pee ans See ere Ee eae 
Talbot, Charles H.._-./ Assistant resident: engineers cake 2) erga ee eee 
WPANMeR RT: 40} eetacoses Draltsivain 0 2 oho eee aed ee eae ee ee 
Taylor,.Earle W...--.<- OGUBINMAN 222352 ee se Se eee on ee ae 
T'aylor, Mrs. Edna_-.--- CHET See i eee ee ee ee 
EaViOTe a orl andscoce ess 6:1 Vea oh Gite eke IN Pigs Ripe all hil cine tak eyeballs oh aR | ba ey te, 
US Veh vab hot VV coe 2 ee ee oe SANT ee cee ee a ae OSS ee 
rar DL VAGSE Ds KEL een as od Agsaciate Miehway. Clg iieer. ss 4 eee es ee ee 
POT a Wie ws geet eee OCA RUC INGE! <2 2 ee a ee ee ee 
Ten Dy Old ace cee DILALUSTILAN gt ene oe eat ae ee ee eee 
Temby.vnelph (ese 2 ASSigtaliG Tresldeinb eu cineer. i. seen ee ee ee eee 
Venipleton, . Wsiieaue- = Assistant resident engmest. (22 a2 so se ee 
Ten Eyck, Chas. L._---- DTA LESTH AT a. ee oe eee ae ees oe ee ects ne eee ee oR 
Thomas, Bennett. T._--- FEO CLIMB Thre ca eee eee a ee 
‘Thomas, Ohas.. H.2222 22 Resident CRS 1QeGr 2 en = eee ie re 
TWA ORIAS Le. ran Geena esos ASSIShant veneimeen eo) ocean een eet ed pamien a era 
EDO WAS Sorter sen een eee Locating ene Neer sans. Wns coke eee eee ee 
SHObISas, Cioran Fo. chan Ooo las eee oie ames eee eae Sel 
MH Omiaee Willis oa cee ASSigtant. resident eng INGGr lc et aes oe oe ee ee 
LEN OMPSON, Ay Hess tesa OP ATES TOA 2 oc oeectateee octet a eet Re OO 
Thompson, Chas. H._--. CHaITIMIAT Sor eee, on ee eee PRG pier ace eer 
iompson, “HHizabethrec Clerks a: eon tes Meee ee en ae ene a De 
-THOMIDSON, (Gi Rie ee LOT eee orca 3 Smee Dol ies ae ee ry ea eg ne 
Thompson, Geo. W...o-sASSisbane resident enoimecl 9... ee eee ee 
Thompson, Wm. J._---- TOP RECS DAT, Roc a er ks eet ee clee Rane ee le 
TEHOMDDS OD AV IETOU. coca DIS tee 5 ee ee oI ae ence ee eee 
TTNOTD, mOnas, Hy eoce ce A RSISLOTIE ll Gh aeliee Ae elie tee ene ee eee ee 
Thurman, BQward. Wi LcAxXMbAl) .0 cose oe eee 2 eee eee ee en 
AUEON  uOeO., As dticcsecs Resident ene ine 2 oe ee ee 
SIKORA de Ets oe eee Assistant Tesidets encineer. ee. te 
Townsend, M. U._---..- PROGINS US 228 ose eee re i ene dia ee ee en 
i ei g's al 054 ip 5 rleee Ue sea Locating © engineer’: 22 fe ee ee ee 


T'residder, Harold_.___-- PG al os Gh hat Oe gt ee 


Division 


IT 


IIL 


Salary 
65 00-B 
200 00 
150 00 
290 00 
350 00 
250 00 
100 00 
420 00 
125 00 
175 00 
135 00 
100 00 
215 00 
185 00 
150 00 
235 00 
65 00 
165 00 
160 00 
200 00 
125 00-B 
85 00-B 
230 00 
200 00 
100 00-B 
160 00 
65 00-B 
235 00 
100 00 
85 00-B 
85 00-B 
190 00-B 
125 00 
100 00-B 
165 00 
275 00 
190 00 


80 00-B 
175 00 
190 00 

80 00-B 
125 00 
125 00 

75 00-B 


285 00 


200 00-B 
190 00_ 
165 00 
130 00-B 
175 00 
85 00-B 
210 00 
250 00 
200 00-B 
70 00-B 
125 00-B 
17500 
75 00-B 
110 00 
160 00 
185 00 
200 00 
100 00 
190 00 
90 00-B 
225 00 
175 00 
100 60 
200 00-B 
65 00-B 


Name Position Division Salary 
Tresidder, Martin T._-_- LDPERUSE ROUEN CY tee te et oe ORS Det aap cas de ee a ee VI 75 00-B 
Trummer, David J._---- STR TENGEN Cece pram gods ann peice iran hele ah Siren Vv 135 00 
Tullock; James, E..-._.- WOWMDRUCE > = 2 See 2) Ae ee ae “-e ee eee I 135 00 
Timnbitll, G: Risues 2-2-2. STIG WG GL) Veto BING) ChEA ITTY Co 2 eee ok oe os TE 100 00-B 
Turner, Dewey M.------- [DSc rchnny. Wai gael ee ID aN ene es Sa ee eee I 145 00 
WienyasWleri) Bioe t oS FARRIS ATL (LEC Gand a0) a. Pee eee ee eens TIL 100 00 
Wier vee ts.) Mei. S PANO SAD NO RP Se en  e  e IIL 95 00 
Gum Geo. £454... 25-2 Ansishant resident Onginesr sess as II 1280 69-B 
Unangsts Geo. ts ASSISGA ORT ATU SI <1 op meen oe ee Soe ad ee V 110 00 
Opie wo amess. 22 S22 [Bigs RRP C NC) da 9 GE be ON geeirad es ite! Ma’ tela etees eee V 175 00 
LCi Gh OA Call 2 See ee ae TLOGHTING EN GIneer = <3. 5s be See eee a ee VI 170 00-B 
irdtuhnary.. Oh 22. 4 NESRUIDY a, Ce RR a ty Oe RS or tobe a al ae aie aoe II 70 00-B 
Vance, Cameron__-__---- SETA tere eee epee ES Se ee ek eee ee eee eer III 80 00-B 
a imeror new Clly rath. Cree L IT a Terie Sa te a Cee ee ORs eae ye V 175 00 
Van Valin, Earle D.___- is so eSB OU DUE hal Ros Ae ap tere bee & shat afr cng gp Seed | tak ae LL diate I 90 00-B 
Van Zandt, Don H.2.2 ASRIetani TeSIGel bh Ene ince te a met es sees I 140 00-B 
Vandoit, Marie... SS UGLLC One ET: meee eerpan ee een a eee preter aer nh I V 90 00 
Wire titers 1g, Ot SS LPVAOTS Lee es Se ee ee ee ee es 2S VII 80 00 
Mever,varciur Net. Po SECRETLY meer tee enone Seer ae fem ee eer Le te Meron Aang SRE ere eens VI 75 00-B 
DVECRTEV eo ec, a Wete sn EDL EAL oc Rap EE Woeg Opp == eee coy tle Sam dar 5 el ND hank APE NAD EB Til 235 00 _ 
Vineent, Chas. E.__--__- CGP OEP UCHR Ke lye cope teye Sg ea cyt ele eho nies Bee aoe a ee EER A on ale ide 70 00-B 
Winson, Chas, 1.<) > (re G2 Wat fe Wee gece Meh FR ced at ee, Be, eymaoeeom nen Pe a ya te pA ME de IV 80 00-B 
Vinzenhalor, B. W._----- URGYe| Wig pL a6 AM NAG) 0 ee Wa Na ets Ae” ey NS Se eee See eee Vv 125 00-B 
MOSER ATeC Wo 5s? CDLAC YAW AC Neues MSs ake a gE ace Sg arnkeps © fqlages Na ial pas Nia mes oa TIT 90 09-B 
MOGrneed. tts 2 General superintendent of maintenance________________ VII 300 00 
‘AN! SPST ey 'd By YE ee he a Assistant, Pesiiel ita en pm iieer or Ste eer Ue eee II 200 00 
Wratten Geo. Wr oe ceo IResient Ono eats eee en ae oe ee es A re ee Ey 235 00 
Wienere Ae dence os. aed AGHiStant WIshWway EM PINGer. 2s fae eer Hdqa. 350 00 
WirtnemnGeo. J..-2-2- Assistant resident, engineer=-= =* 5-2. 2-2 IV 150 00-B 
Wakefield, Allen N.____-- PAS GTA TINCT RUT TI oe are tet Rate I 28 Te nae oe Oe VI 125 00-B 
Walden, Esther___.--___- ACSAR Op HE) 8 Ws 5s: Bee eee! kl aps Reimar ob ae SAS SAS eee im ORO oe IIl 90 00 
VV UR Cise Wie Er28 Le St ASsistanierésideutemeineprs 6 i Sas. beat ee VII 175 00 
Wallace Arthur oo 2220, ASMISLG DieLeslen ples abel se a eae Sees ee TIL 190 00 
Waltacemnaward ld. 2 Assistant division engineer:.__ 2) 222-2 V 300 00 
Sie lism renee TNSUMTMEN tM AsT te ts 2 8 a ee eRe II 140 00-B 
WWwaliers. Any Oris vee = Se MDL ANTSS tek CU ENG CFs 7 hip ee 6 Sn IS Sate cee AE ee Sk doce ee Oe Til 225 00 
Wa SEN CY 6 3 [SRST fen a Leyes Bbojes PHO UEC Ego oe ena 5S Reni eS RET SS Sie eee VI 175 00-B 
Walther, Lyle H.___-_-. (Digs VGnpaot bette ee tc, eee Re ee ee ee ee eee II 160 00 
Ward, Beverley T.__-__- TAT STAT cae. ee eee ee pete ed) eas ej Se II 180 00 
MAUD axl Sek Cees eae IRPRI STEM ol TOCies ee eee ok Se Bee ee tT II 235 00 
Warden, Wm..H, Jr.-2_- IGE ieee ee 2 eee be ee ete eS V 115 00 
Wyiartiiekaes Wier Grace east |POWSM ELECTS) ch PACK: Wa yt = Men Lee Ee AR OS ete ETS eee re IL 140 00-B 
Warrington: He Bes 22. Assistant: Dighway eeneimecr--™... 2) es Sie ee Hdq. 400 00 
Waterhouse, J. E._____- ACO ENTS AE 2S I a ht a hee ot os Nt I 90 00-B 
SiaGetinctirerh Aes a Aebing Onice CN Pineem 2: ee lies Se ne fe Til 235 00 
Weaver, Herman B.____. Chief accountant —.-_--__-- eee ee So eek Sn Hdq. 290 00 
WY eiileemenG: As = nese Bel CATS STATE Oe 2 kee cee phe ee Sewn ad SN eR ot cers VII 140 00-B 
Webb, Henry G._________ CHANTAL 2a SE ea Oe ee I & 00-B 
“he 2) 0} OS AL DOS Se Eee oe Aiscir cab eae elk Sata ie, a WCPO Pn Dray, wale A Sith | VNB I 75 00-B 
“heed SO EG Ble ae oa PAS TUM ENIAT 225s Sees a eee en SES Se TL 140 00-B 
Welch; “Henry -O;22 22. TSEVOINGH GINA 22S oa a ee eee 2 OLE IV 125 00-B 
Weinsheimer, E. C.____-- NOG LPS Ti ee ee ee ee ee eR VII 190 00 
Wellington, L. F._______ ASC ACS AT Ae Meee te DORE a SCARED AS LES. Yons  ON else Saas 2eteeee II 70 00-B 
WWelisee Oss: (tes a oY DIG Rhea eee a ne Seles! LN heer Ties Rie ease IV 200 00 
IWesteeW. Wess 2. ED AGS Mati oe eee hs RS ie ee ey eS SS IV 175 00 
ST GPs lay el cote ow be mesiden te engineers 3 = . oy 2 ee ee ee ee VI 195 00-B 
WOaii commits wi he yh hee OK Re 13 Jee oJ ks oli ee ae ee II 100 00-B 
VUARLOMLY Se ote ee oe rs J SO TEEY Whoa at Pete SE ente eR ts PRICE Soe ee sate oo A ee I 75 00-B 
»Whitmore, Wayte_______ Cla YUAN CAe bia eee A er meer ys act. Loc, © SU NERT oe Oar aie VI 65 00-B 
Whitney, Milton E.____- ASSIS PAUL OT ATES MIT = cote oar See ee te III 100 00 
Wier, Edward H._.....__ ISA MGI EbTbiaees ee eS Sek Se So ee Set II 190 00 

VV ACE sald Ase TY REA eee ee RL Se Se ie Sree Tt. 85 00-B 
WAG Dan 1 oa Die eae TAS DROME NO eer 2 See TS ee ee ees ea td VI 130 00-B 
ICI e432 Ie ee (Oied Berto WET Ve fen. oi. Fee ee Senne en oe a a VII 175 00-B 
Aid TH Notre EN 6 er ee TOTS GSTAT tae ees SOR ar ee ee eee ae Sg III 185 00 
WIS er Uy HOT ELS aaa ee a 2 Sk eS a ea es 8 8 IV 175 00 
Willett, Albert B._--_.__ [Ege CUTER Ge bot a ee Tes ee ge CN ae eae ee ee Hdq. 175 00 
Willett. De: 0,222 EET Aer Yh LE oe, Ee eg os oe ee St Hda. 225 00 


Williams, Joseph A.___. GOUT TRA ee eet ae, Se ty RN en ng Cea ea 2 Be II 120 00-B 


Se Lee 


Name Position. Division 
Willigmisiod|. Meo 2n 22 Assistant: draLisiiaiie 222. sees eee ete e ene Loe eee III 
Williams). -Mrsibauraccs Clerk pee 0 oes ee ee ee ee ee ee eee ee eens Hdq. 
Williams, Mrs; Lizzie: =2G00ky sie ee te See eee eee ee II 
Willams: los esos Dra TUS TI a th eee ae ee eee Meee ne II 
Willis, Edward D._-_---- Oh ain a ee ee ee eae en Vee ee Seen Til 
Willits, Victor W.------- DYATCS IRM ae ee eee een oe Hdq. 
Wilmann, H. Leo_-----_ Drattsman slic f22 222500 2s ok Ne eee ree Beers See tee te IV 
Wilson, Merle H._---___. 5 D2 ik 2 SH (E26 mee a aA Send Se ie ee ai 
TW VSUTSO TN ev re oe ace ONS a xe oe a eee ee ee Hda. 
Wilson, Richard A._---- ASSIStAMU NESIC ENG CN@IMCOMo. = a ae meme emer mennne sere IV 
Winkelman,In ©. Jr. Resident. ene@ inet. 2. =. oa ee ee ee erage ) 
Winslow, Geo. R._------- DIVISION CHES INGel.  sa5-s =a ae oe ee ee cee ae TIL 
Winslow, Jean P._----~_ Dr ESTA tec es ae So eee ee a ee Hdq. 
Wirechino On Bs22222 ASSISCANG VAIVISION CNS in COte 2a sent aa ee ee eee WAL 
Withycombe, Earl_-_--- Resident encineer oc oo. ee ee ee ee ee VI 
Witt aS Ne 25 ee Le ee Pre RUSTY a eh 2 ee ee ee Il 
Wonacott, Austin_______ Wh aime eae ee a VI 
Woodbury,wH. J.2-2 2-22 AVN a SS tS ak ae a I 
Woodbury, Louisa____-_. CHO Riis hs he eS ge a hl can i 
Woodin, Clarence___-.-- Da PEST am 5 se Se ie ROOD ae a) re hoe eee ee II 
Woodson, James B._---_ DIVAS TOM el GCC = a ates eee, ele ieee ee Dp ee ee VI 
Wotton Geo. Heese 22. = Poi GSM BT) ce ev ee SA oe an ee eRe UN eae Hdq. 
AY (aiped chad Mavarye, 13 Soe Se Messen eer pede cl ols Sine cn» Rs 2 EE eR eg ed Hdq. 
Wigley. “Noel yee CGiskeWeaGanksh alpheseee cae Wik mek et Be LC IIe a Sebel ee Pais Dee, Til 
Merrine MUTIGL< see cae OLED OSTA DI Gk pe ee eae ee eee eee ee IV 
aY ONO wit ela, . ee FROST eT Gs GUO 1h Ce Te ts ns te ee ee oe ee ee ee VIL 
Younggren, Judith_---.. Sienoera phere sees Sane te cee Ae eee Seaport bs date Hdq 
PEACE W OW Specs hy B Peat has mt Sy AST OY 0 WHO 0 Ny meee ty cney apne Crete cater ces sree cE GNN NB 6 iy eh a IV 


ZONE rly. A soso ce ae ome DEOTLES a ten eee ee nr ee eee ee oe Hdq. 


Salary 
100 00 
100 00 
100 00-B 
225 00 

90 00-B 
200 00 
165 00 
150 00 
140 00 
165 00 
2°5 00 
400 00 
150 00 
285 00 
230 00 
200 00 

75 00-B 

75 00-B 

75 00-B 
225 00 
400 00 
175 00 

75 00 

70 00-B 


120 00 
300 00 
115 00 


90 00-B 
200 00 
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DIVISION OF ENGINEERING AND IRRIGATION. 


Name Position 


PAGE ERS Vaal e eres oe os ne os oe aes 2 5 Assistant. hydraulievensineeres.2 oc Ae ee 
ATMS Non Pe LATYy VAl.22)-22es2ene-- = ARIStTaNt clvilengineer, gerade TVse. 3 2 ce2s oe 
TANF Ke spl od Bare Bek eel teae pe a i ae a fa DepUtyxehiler OT Ly al Olt oe = re See eRe Eo IAs Ole 
Syed pel wate Bee oe ta Ses HLGed conurolmengimect as an srwrrioe = Lea Tener i) be 
DE CGS 8 Eanes pet see A gd stele ea SUMO WY cA UNGe Cate nOers ee Ne oe ee so ee 
He SAW ie) oath neem tek Se RA Ree oe a ee Led HENLE COLT Susie: ween eat ee one yh hee 2 NiE ey tA eee 
Bishop aMiies UUCy eA: 3. 2 (Rife ele” ASAE. a) Ee ee i Seal Ee ARUN He Cam Ot ee cys 
Pity WRN pee ae AS Add OM MELON CO ee os ate ore re. Ou Oe dy 
TRGUYSLO hs 1 Dg AYA'E 04 5 yeep et ima a ep eUTATUL ADA en) PCED LO Noe re eee ee 8 ee a UL a el 
PO Herm ieee ee ASS ISDANemmineer, 1OOd: GOntrol. .. 8 22 
Pricer Him VV iseee eee oro a a Hydrauliesensimecry.erade [V2 222) oh ae. 
COSEISEE:, SUSUO EWA SS = se Rai ea ap PUEMMIO TMC DO SON Mee ee ah a Ag ee ge ee ae 
SOPOT OPENING cee Ce ee eel te SUMO MMVOLLe tbe OMe 1 Neer 2) > tke eg ie Le 
CITI TO Ts EGY GoD psa en a aa gy ae PB OU CGI) Coreh Cbpe ae, ee SiS ss a al 
eet TV Ole 228 VIL ee ee ee Sicemo SmanolaGh re tale: LS tee see RAE ple anes fe a eee 
POC DELO MEL Ae. 2a0 sot ee a os PEEL 9d) COTA Sarina ly eee ee eed ial ee yay et On 
Berna rast aap a Kee ee i ee LITMORMVEVC ra IG) COOMOCCT a mu Coy Eo ane 
TOs Ar tie: OC), ok ee nes MMOD VOT AIG wee In GeTeie. NE ea ee 
EC Oita rid Orme on es oo tS (PSA tOnReN SINC swe TE Le el ee se ee 
SOUEEG) NFHS 6 Ik 58 Sega eee nein peer MUiORRCODOS TAD Mets seu tow co ee ee ees a 
TARGETS EW S35 tea apt ne a eg a UO GUNN A Tier eee cee ac ee Seta SD de eee hare |e ae 
POO LUN nA ee a ee oe ee SUL ORR EOP ORLA Der ees ae ats sae tle Lh ee eee 
Ha totear OMS eee ea oe Pee ee UIT OCI eh IC ete ee Er eee oh ee OE eet ene 
eeiialitem Oy ether. oer ee Secs oe Gag WL WES SSI Va We a a he a a he NaN EEE oral 
OE OUISe Ie AC tee wee moe oe PUMO Te COPOS La preven 2 caibe eee Ree Mtn eae Ol hs LT ee a ee Ue aT 
ee MOnealGee Gite ue Doo eb oe . cs Sete MORE LODOS mal DIeree natn ets ie eee: oe Sele ee oe ee 
Crain we PA vOlds Mi. 282. Sone Se Se FeO CH Bile rcs eee See ee es Bes eer te 
tEee aE  eaiaen ee a oe eee ee VT COSC TLOTOI aera sre ase Ya CRE OC eke ee eee 
Nate eer leer) beans 2 Se aoe a Assistant to chief. Evie Duos Pui ai wie Mk ott rile Big he aE be Be 
THEMIS.) Gilg 9) BA epee JUMOTMNVAraue eueineeron so. soe al eee eee 
ENO eh Lit) Liye hoe ap eo a AIRES IT CSL Pier AIC cess een ease oe, eae ce ieee 
LCV VE Se hoe ae ho er te rig abe By aga Wane Ss tla al Sy Medical es Nga Nena nai hey (day) 
Tartan pOtres REVIT 2c ee ee ana ae SPADA NEY EY og a Se 4Fe ha baa afta enlet ae aan a Rh ae aR ae ld wala 
ESL welitiel etre ee Oonsuitinge- hydranwlic ene@ineer +=. 2s 2 hee oe eee 
OUP ODEN bs (pest. on soos aoece eS Assoclate-Hyaraulic engineers 2" 5 te ee ers ees 
SEEN INTER CST COS aL id= a i leah spa hg fay aay oN CaM aig eh age we 9 Concint Su ata WAY oy Clacton eet mare ey oh Boerne vale die Ft Siow 
Maye DO COC PAs = rt suena oe Or MYyUrAuUlic eleimeeie cool 62 on ean ee 
Hoan se se RA vImMoOnes. 22-2205 ECORI et ease eee ete ee ere ee be ee a ne CS Se oe eee eae 
HERE) Omer Clee te ee oie ee weet MUMHOM ayUrauiic. ele ineer. 02. were De ee 
eG Ot mrd am Heke on ee ree ERODE TAC CT ets aaa tee ee We net a ck cr me ee Seah Pg ene ok Es 
MAN Chi MeViawi sd ete ena ee Junior hydraulic engineer. Sie a od oe age ee 
MMTV Oye Hee oo skeet ote ones ROO 8 02M a ep | err paling es Salat aah cm a tnt Sacer ces eh ee eee 3S 
Mimtilave; OCSLOE 622225 ese Assistant hydraulic engineer Do, eee a os et sea, 
SLIGO HSS TO aa et MST eel 5 i aia ees AP LUA OTe Ay GUNA LG SGML UNCC Te ee cae Ee te ea 
Piet cite ime s ee rece i eee ROTM yo raUliC ene iMeen slo ll eee bale 
NGRIOH NGI Ase Deven oe Ud ee EGiteie Water nesources 4nRepotbooe = shoo. ee eee 
MeKees Tedick tH ste im. Jos ENT Rab CO WRMNe myn TO eT Mey ala Korey eta se pS ERM ne pees ee AN Mead slntaease parte Yolca 
MiGC@reAdy ction Lees See Me  Vooet Sey Assistambuh ydragliovensinceraierei ime ois ae 
1S PSy VS Ye NCTE AL BO is BRE FE acre eee ee ye JUDION LODOLT AP Meier eee. = eat Nees Le sie ee 
ISIS TACHA Ea ae en ee es Oa eee UMNO, bydraues engineers sate Skee lee eee 
IMCD gy CB Ni ips ap ee pn ata re JUMOM ON Varauiicl ven sincere eeane we eee ae Rees ee 
Ck ersGlwtncd pases oe ee ee EE TTT TOT CL, ht Sere eee enn ee Sone NN eR erry eater Say Ste 
IPEAMCemG TET cteen ea ee ee ee SUMO My AraC: “Cnn Ceres te ewe eras Ee tit eee 
Perkins ye WisiAseas tae ee ee SSISUAT GMIPV ULE AU LLG) CU TET Ce Teme cite en aN nail ie ite pe 
POSE VU Me tee see eee ee nS ASBOClALEL NVOLAUNC™ Glennie ermine toa Sitnth Menem: 22 
IPPOeTAOT a lien oas acer es a PES CHE CEI elites oe or ee 22 rey See Nema TL A ee ee PO Oy res I 
AAD NOL all Owes ease eae oct ee JUMOrehydraulie tenpineers .esege ees ot Pee 
EGelo bel thAcen ees Seen ese ee eens Civiwrenyineerin cs Crease sty a ee eS ee ay 
OLIN CHOI = = ee noe here ent eee Junior civil }engineer,” grade: Tilo-v_2 S24 8 2-82 
OSHC ENIES adn Ve cesecow ee teet eee WS AULSROCH 7291925 a) alte mnie ee aE Ts TS ipa tee eee BG NE 
Delon Waller O, eee eee ROMA SSISbaIit LV OT aliile sen oltre tenets ee oat eer ee iE 
IR@SselL Gee bloat Ae Mtoe lio Wesistamin hydraulic: engimecrsmeeetar Cn? Maes ee 
IRAVELGE NG ine et rae enna be aene aL SCG) NEO yw ggg ae eee ae ach er en kes Ula en (day) 
DCGHeV- RETO? Ocoee acetate eee Waiter resources ene eure .s seater ee eee 
MOREA CKG yt bie coro ee PUTO Ie LEV at eal ce elre recente aera ee eee 
psc ae CEL eo a Eig 6 ek al lin alae Mt etl i Assistant hydraulic engineer, grade [V_--------------- 
Seerern, ‘OttO von. eee MUNTIOMAC Vil, CN en cerito wales tee See 
Bitte stiv oO si o— sine a te ee Assistant hydraulicran cineet sss a ee eee eS 
PSGGIOCU) Goalie Ly, levee we sole TURIOT ACO POTS 11a Slatin eee arse h ahs ee See 
peamannds, Mrs. O. Ajetsco cc cseere ke ithe ate Ta Chery 2 a Be Sate Pa et te eae a et ie 


Sulliger, H.. N..... SJR 3 0 NE ANS ey ee Junionm- hydraulic: engineer. 2. Sees seteeiceales: 


Salary 
$250 00 
235 Ol 


125 00 
800 00 
330. 00 
210 00 
170 00 
100 00 
170 00 

10 00 
200 00 
100 00 
250 00 
170 00 
190 00 
300 00 
160 00 
250 00 
160 00 
170 00 
170 00 
115 00 
230 00 


ae jog ae 


Name Position 
WOOlLETIdSE Wa Weta eee ee River st perintendent=_sseesa.28 2 eee 22 ees ee ee 
WillS@s, AN Vie teen ee eee SUDIONy LOpOST ap heise 2 eee. ee eee 
Wiki aos. El (Gis eae te Ee eek See ee JUDION MN yOERaulicy ensineersss. =... a eee 
WL t et AS Rese eee See ee ee eee Geologisity S228 us ar eee cea oe! ot eee a 
WOT OD Cine ie) sae abe ce tap resetting Junior shy draulic) ensineers--- 2 a eee 
YS CUED OPS Oe Mi ene Me oak nes ed ee Junior Jpydredlicaeneimee tse ea = =) ses eee 
Vounsenen, | Myrtle sO.e ss seeks NESDIS |. ee 2 apts 2 shel SOM te alge Ee el St 0 


“ANALYSIS OF PAYROLL, DIVISION OF ENGINEERING AND IRRIGATION, 


JUNE 30, 1922. 
Number 

Title employees 
DCMU Y CHIGh MOL UV IST OM ee ae ee are ee 
ASSISUAID CHIEMCOL TLV IS lO lis ee ee eee ee PAREN OR Ny 1h WD SSE DEO So 
Oftiee enpineers2 eee Se ee Se a ee ee ee fe eee ee 
ASSOClave ny ATaAtleweneimeeris se... a kme oa NO ee teen |e meee ees ne er 
Water TesOuUrT Ges: (ONSINGere net ns ao ee ee ee 
Consiltine irrige LOD (eM SCOT me eee Ne ei see 
Editor,” Water “Resources Reportiens2 oe ae ee oe eres oe ee ee 
Consultinp enone eye a ee eee en ee ec ee ee eee, 
ITrig a HON CNS IME ETS es Ue siete ee ee ee ee ee a ee ee ee eee 
COLO SINE ee SORA rere aE ee eee cet eee eee ns SO een eee ee 
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“SESS Go UMYSS 9112725 af al it i ee el ge A Mem SO ANG an ed Dw Ne So 
PASSISU AINE SONS INCCNS eo ea co coe aks Seae a m e ain PEI Done ae eS 
CGI pi RE Ss avai eet) Renny Sey pelle oe Hy cust Ea are tued Mee Ave an lihe Wr TORY. (bis cae acts. Davee ae 
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DIVISION: OF WATER RIGHTS. 
Name Position 
ENT CHET Sagem) 28. ee eee See Cae SD ROGMan - 2 ae ee eee. a ee 
AMITOLC, MACS SCs tse eee ee IBTVO INGOT. oe eak fhe ea 
BOAT AILOL of "Ws PWV sce a Se ae Rie Levee ged a 2\acs betes Ooo eS > Lae ae 


SOGW OF UL, PAG ME coe oot see fae Junior by draulic) envineer. = 252 242 eee 
Teriges: “RiOsScoe Os - 2 =e ee eee PINON OI ook ee cee es ok ee ee 


Burchard, Dorothy... een sees, Stenographer 22. 22252 ols Cee 
BULTOUSNS ES PENCEM a ae eee ee eee ACCOIMCY. fiz tense teen a St ee et eee 


Burrows, Rr atk sass a a ease Junio yd rawle Engineer... see ee ; 


Conkling Harold sao ae ee ee Associate hydraulic engineer 9-2 eee 
Comin, 1. Jee eee ee ee Junior by drawlie eneineer 2-0 23.2 ee aa 
ramet, I Riso oe eee ee ee Specials OWSehver. 2 =n ee ee 
Gross, Madge = is ates eae woes oe Stenographers .<. oe. oe ee ee 
Davee DOLOGN Vea. scenes eee sees sere Stéenoeraphen 2... 404222222 nl ae ee 
DOG SOUS SN), 2S) tests eer ns ee ee JANITOR hese he deat See Se 


yCooperative work with United States Geological. Survey. 
*Services intermittent. . 
NotTe.—Letter “B’’ indicates that board is furnished in addition to salary. 


Average 
salary 
$400 00 

275 00 

330 00 

315 00 

315 00 

300 00 

300 00 
(day) 25 00 
300 00 

250 90 

229 38 

167 05 

235 00 

160 00 
(day) 7 50 
200 00 

193 33 

115 00 
(hr.) 75 
160 00 

150 00 

100 00 

135 00 

105 00 

75 90 

10 00 

150 00 

100 00 

125 00 


$85 00 
(day) 1 25 


10 00 wk. 


nn A 


Name Position 
Hales mLOMM Ores ns. 2 2. estes JuMor tiydranlich engineers so. we ee ee. 
HISheiwE Sie OTC sch. thos See es Dratesmat) seas |S ee Sr ce EAL Tee 
TERIOR oS ie Gel haere RS ae ee eee Consuiting irripacionwenoineere {os! See a 
RU GOs Ms oc iron hy draiieweMe Nees = a2 kee eae 
LUV AGG MCW ETO Ml. o- oe as Soe eee PEXCCUUIVG REMC INCCien oe S225 ee ale owe eee 
STIS Ole Pepe ee a de a | ASSIStantehVananhcueneineer._ 2-2 ae ee te Loe 
T<ellivesikennebhy (Vis a) ete NQuaved have Oe 8 CSE ES aa ee ee ees 
am BA TOSI whee ee ahaa TROLL OO Es ia Mean cee es OS PPM AE es Eee Os ie eee aR ay een eee ees 
AW AT Orr ATT Vi. 222k ves VAGUE Ose Wi arate ee ae ke 
INemziegeeATeOn se! a2 3 2k ee PUULTUTOTS: CCT We. ee seenere ae kta ees Re Sd Net oe ee ta 
Moonen Osephine: 2... 5 oes. SCONOSTAD NCTM eee ee nw So cee ag SN) De 2 a 
see On Cites ons so Boe eee OTC O OTA DM OMe ge at ec a ee 
NoOrmisaOSeDN «Wes. se. og FRO ONN AT pee ee Sees yee Perec eee A ee 
IPED WEN ig pee ee er ee Seniony clon Kiesen Sere game. oi Bed nh ele ee 
Rider HTCGeTiCks.2. 5)... 2 Ste eae! PODO SA Pele ete re eee ee nee ee ee ae ee 
Bemnoecer, sUuellac 028 ee Amoravtope neiisvards ux |e ye Mawes oe Lees meen eel APS el eee eaves oh ECE 
PNT GdY CSKG aks. REI 2, (ee ee oc renee? FUNIOT MVOPAUMGw ee INCE. se ees eee eee 
and Ge A Cebaid Gs. cw een 2 eae ot ee Chhiety solar ers) aa lee 1 Brg rt ee ep ee ee re ee 
STW OG I) 8 FF 1! CE ee ee Assistant hydraulic engineer____.___..._---.-_--_-- 
PREORCU MOCO. Hier 5 cote a See ets Assistant. hydraulic engineers =... 2) eee es 2 
Wieierrireiny MAIC. 2. Nese S101 Oh Gl Tl cae eileen se ae ed) Are eh, 
Maielsn GOldON=. suo se. os UN ASSISia nie, My circ em CINGCr sane ta: eee ee eres 


+Cooperative work with United States Geological Survey. 
*Services intermittent. 
NotEe.—Letter “B” indicates that board is furnished in addition to salary. 


ANALYSIS OF PAYROLL, DIVISION OF WATER RIGHTS, JUNE 30, 1922, 


Number 

Title employees 
PEST LMM eT: CUI CO Tame <2 ene ee ee re Se eee Se 
EASON YEN Ss SOS SM to a eeu Le ee Ba ia oe Ren el 
eieemeD ATG eT aa 2. ee non Memel eens Liepmh 2 cena ED ears ee es eS a 
THOS PBST ~ TERESI NYE ofS IP BL Le  Ne Oh aesayed are ee 

Junior hydraulic engineers 
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Average 
salary 
$300 00 

250 00 
235 90 
250 00 
181 00 
169 49 
170 00 
150 00 
160 00 
116 67 
126 09 
112 50 
75 00 

90 00 





$169 62 


Notr.—One consulting irrigation engineer at $25 a day, whose services are intermittent, and 


one special observer at $10 a week are not included in the above analysis. 


DIVISION OF LAND SETTLEMENT. 


Berkeley. 
Name Position Salary 
Guiniminese  GHad yeu Nl. see - oe Becletanye-stenOoslap her, wees eee see oe ee $140 00 
Delhi. 
PeiueyerWilbitt Grosso Seth ee ey ASMeL atts SLOLTCKEGD Gli eet er ete tee es eee ee $125 00 
Levey BiyteS He yet Ck epee eS ea aie ees eee innginesr <.. helperss seen 2: RAR AS Ae ot 50 hr. 
Hee Migmm Lehi Van Eee ie a ae ee ae Tag TS) ea er hw tr cee Pe AN es Ca i 8 50 day 
OW etiam lO VO. UN a2 ees on ee ee CATANIA FS ee ee A «ya Se tan A 200 00 
CARVE OC Ot Tm gael gee So eee THUS UE DOUG corns ee ee Pe es ee al 60 00 
METIDIS TIC USD Sent ne a oe TOTS 4 ope til Al 58a" Se ORO PCI AN Og Aa Fa 75 00 
CEN OT rel OI i coll lala tm ce al SE ae gina Saat ane ACN SUA ello ICO een ee ee es eee VTC 
POR EIO CEE DOS Ge Gh sce oe oe eee ete AGAR CEST ern ep np tain tices aula As Aaa ete en 235 00 
(EC PETREL CS iN AVG Deg |b tea NOEs ee gna re Pam RI CONChEUGm LOrOULAll. ta seeemer sen a cn mee one eae 150 00 
PrOeker: a Pierson Ol 28 noe caee ae PSOE FREE URS he iaatliies S s sini: So ante RM A ane Beales eneallgmt ete Alt 150 00 
GRA em TOS Ole Hee ches te oa ents TB OOICKCOTIEL, cere canna et re ee ee ce a ee eee 150 00 
IC Lee eae ee eee ee ee MIO ACCOULURNG 2 nace ne = tan ean Se es 150 00 
OOTY Bibehe soe en 2a eee os Superintendent. a0. seo een ates Sen Me eee 330 33 








cas oa 


Name Position Salary 
Peters.“ Davie, Os. pes oe ee be ake MOVOTO MT iat dickies cee 2) See eee ee ao 7 50 day 
POCEES CL Vics SU eae ee ene ne ene Stenoeramiterseersvary qoene tae eee eee 100 00 
Procheroe, -Wawerd Mee sae eee aoe COST AeCOUMU ATE. Lea ween er eae eter eee ne oe 150 00 
sera Goal ia aN GB fi. 1 Bree es, Sebel er tik bata clan E CONUS VUXS| Sp gale ehor espn tip Pah Nee Sy aes Bd be ee 175 00 
Spacek, Oscar yy we eee eee ere oe ASSIST AIG ACCOUNT AM base ae ee eee eet nee 225 00 
SUE T IN ATY. a SOM tee ees earl ee eer Junior engineering aid, grade T-____----____-______ 125 00 
Manin lest horas Vives se = eee ree Foreman Dine: TACUOT Y=. oe ee eee nee 175 00 
ENS SCOR Uta WS tf heehee deme dante! ea hm opera SCENOLTADIVETS res ee ere are eee tere See 100 00 

Durham, 
Bauer 303 Mis et ese nae eee ee DICH Tenders es. oe ee oe 185 00* 
JBM Uo GUN a ehh 8 betel a hee gl a epee bpp dy ta ee ek ACCOUTITAING,. saa ae Ne ete ee nel een OE Pee ees 125 00 
PO MALE ROBT | ie eee ee wetter oii ree Enrineernnes ascistant ole i een eee es ee eee 85 00 
Kreutzer, 1Geo a © ae ea SUperivencenit eS eerste ee ee ae 166 67 


MarsiehiiuViar raret ecco oe seen oe Stenographer-cashier 


*Salary included furnishing of his own automobile. 


ANALYSIS OF PAYROLL, DIVISION OF LAND SETTLEMENT, JUNE 30, 1922. 
Number Average 

Title employees salary 
*Supetin ten deni. 02h boa eee RHE eh DA Rabe Mh Me” EDIT pee. NN. 2 $250 00 
Farmstead Venp in cence sa elle Ae, i meter loa ka ek eta sak dyed BAe ee ee eRe, See eo 1 275 00 
Bneineers See Se he ed Pees tah al ay a old ee Ea ae ee 2. 205 00 
SF UNIOTY CMO TM CCIS ae a ee a ee SE 1 ee ok I re 4 102 50 
Accountants tees SS eee eee. jo Mision Bec RS 8 Aho tab eee opel lei A eae ees 5 160 00 
Stenorsvaphners: and: typists ise ee oe ee a ae ee eS 7% 100 86 
Orchardist 2 s2222222-- a RENE ee Seer e Ve ee Nee ie) eee me aes Pa Sie bar 1 200 00 
STOTERCOD EIN Jose ot tS ein SEO sak de ee ee PR ee ht ge ee , 137 50 

Ul WG a2 perenne “2s LS A SRR ede On UN Lee fee Seeee ets BE emNeCD ey MOMMY We vy Ad ta Bed Wn 24 

Day Labor Employees. 

SH GOTO: ° ase se ok he tne beer ge tte aren Ete or ae eS ee Nee Rh Re ee ie $148 75 
Ooneretie: Workers 21k» 2 reir sseemw Gs eRe Phe oe ene ce Be ee te ee Ol eS 4 104 00 
(PIE: WAKES ee tt apne t ny nine 8g? os ts Sh ee ee es i) 107 09 
DIGCherS Ae cre 2 2 owe te bce, ley ine do bles bein pie eae Ons ee neg eee a ee 2A 83 33 
NASD THIS ein otal ak Bo Sa ee Be Ye I ey Fy ae ee ee SS 18 90 05 

ARG 21 Lt be ee ey A RE on REE AMEE ree Re gh None a Bae ep St hE A 51 

*Part time one superintendent on outside work. 

DIVISION OF ARCHITECTURE. 

Name Position : Salary 
NDDOG ty ree sbe es eee ere een Carpenters te 20 = aura e ee eee eee $7 00 per day 
PANO AUT ikea wie Be eae eS ee CBr peMter sree oem eek ee ee ee gee aa ae & 00 per day 
EN CLa Ws COM tg caer eee as WEDUCY CHIT Sto es Bie te oe ee ae ee eee aloe 335 00 per month 
AGA mISe El WV gee ee ee eee Archibectural): GEattsiiane see eeee eee cee 175 00 per month 
PAGEL IM Ge mluey Ue peeetee tees eee JUMIOT PeStiNT GOT nce es eee Cee eeee ne oe 180 00 per month 
Al Gri GHAR OAVK, S25 sete ee te eae Engineer estimates and costs__.-__--______ 300 00 per month 
(ACTER pvc VW tes cane ore ee kes Carpenter sae.0. hice, a one Bee ee pe 8 00 per day 
VANES OTUs Ming <i e eeee 2 een Warpen temps. . cocet® Se ae ee ee ee 8 00 per day 
UAB: GO) Tie) eee oe 20 ee a eh ee epee Garpentetiz 26s oe te ee ee ee 8 00 per day 
Barkernn@s tase eus oe oes Jee CJATPEM LENG. Cane eee Sh, ee tl, tie oe ee 7 00 per day 
Basaeila, Peter... 2.2.22 2 Cement. WOrKeT it ame es aan, eee ee 8 00 per day 
BCA Key AA alk eee oe eee EOnabephalerne (avers cueecnoN re 2 yee een eh Pe 200 00 per month 
IBECLS SEG Loa cee al wee eee MOTOWN 5 qetoe ae ge ee tae eat eee 9 00 per day 
TCT Kia HWA Poe west Bhd yg ats Mechanical wahaivSn all 2 sees ee eee ees 200 00 per month 
Bere rene! GieiNew esa Soe eee Superintendent of construction___-________ 275 00 per month 
Mb okaT (GU Pa ae ac [WRI Vor Saleh ip a ae Ae ee DEL WUAL ere! LIVE RYN YE Oe ORY het Ny eh he AR ag Np 9A (Sins 8 00 per day 
‘BrewillotnOy Assess ee oe IP OreLua ly elCCULICL een e a mame ee ne eee oan 9 00 per day 
CMO Otay is oe ene Oe eee CAT PGHteMie a. ue ie ees ee eee ee eee 8 00 per day 
Campbell, Mrs. M.________--__ Steno cra phen. soccer, Seen 40 00 per month 
CHAT UO Eos couse wee meee tae A EACH el Rey ee eet ate ee raneas Fee. Uae oa Cente aS cons « 6 00 per day 
Gussiemelon Wise ese weet ee sees Carpenters tot steak eee oe ree heer eee 8 00 per day 
Cerellize deaph oe 2 coat ee ie Pa UGT eee a sod sa eee a ee 8 00 per day 
Chamberlain, (0.1.2 252c5 cone GaTpeniter (aon es cee eee oe eee cee 7 40 per day and meals 


Oheshine, Maes 2c ooo ees "EV PSG aroaes e ot ae. eee eee 85 00 per month 


Name Position Salary 
COOKS ON et seee a cece see TETTL CCL apn a eee re eter nape epee TY ee oe eee 7 00 per day 
eroniary Os toto t eee hESC A Nh 5.2) gl Hae beetle aha your at! prea pi a ear 7 00 per day 
VB Awa Ce ol BY ELG ae Be alae lead Nella PTOCCHLT rere ee eee es 8 00 per day 
SRAIVICIS RV TK ee ee eee ATCIItTECtUral GLancusMmal ses ee 210 00 per month 
ROW Weer lee sere oe 2 Sere Arehitectutal draiteman ate 140 00 per month 
A VICS er enya sa ee TOCUIIG PCT & LUN Ue Dc eae Steere eee ee ee 170 00 per month 
eviews eee ae se Architectural’ drattsinane---2-- 190 00 per month 
TIAN POSING. ol Beds nde: ah <olvtel! a shelton HOLE ee DU Dek ee ee ee ree te 11 00 per day 
DCO Ee Wises te ee General superintendent of construction___ 325 00 per month 
Wee ote VV kT Clee ee eee ene ee OSE RET CO ese ere oe ee ee ee a 225 00 per month 
TDA STs: Oba 1 spent an spay ieee leee pl Aa eaiet gs UGE Hg O28 0Cyl pears age eae ae > i pe 7 00 per day 
HUDDELSOM, |W. ble. oa Seeererianical Cruttaminn 22 oe ee te 210 00 per month 
JOSH aT TOP 8g espa jin Anh he a Architectural draitsmame 2. 140 00 per month 
I CGa see] ete taser ee eee eter CE CEU ee ee eee er ree ae 8 00 per day 
FOTO ree OC ae ge ee LOCC GG C lee — ne aE et ee 8 00 per day 
LDNEA IES AE. po eon apne ie SP ee MOLCMan CALPeUUClo es ete se 9 00 per day 
Tia 1d ie tear iparentenn airs agile PME CUIIClADL, ces cece heen ee Gener ge ee 10 25 per day 
Garthorne, GH... MICCUriICN OtaLusial sete eee ee 215 00 per month 
Gillmein. \Win. Jt, «0.2220 | B28 SY i pate a ee gape we er 9 ht ile a wl 8 00 per day 
(GLE A Eis Aik ol F bel epee ee olen ee aap HOLE all CAL POU LON sas ee ees eres re 9 00 per day 
Gresitem ray Vere rg ae Superintendent of construction___________ 300 00 per month 
Germs 007 Wie ee ee ee PL OGULICRA Mirren at eget et tre se ne ccs e 9 00 per day 
EDA TAU DH ay Be oes shoal lng el RIGCULIC LE ee er eee ae cee ee ee a 8 00 per day 
AG UIT AG NV ec ae EAD GH SY i apap pe aie ay es naga an A Mere en eda 8 00 per day 
ITT TOE Hoe. as eee Architectural Graitemanh 2 2 veo y 125 00 per month 
PETG US Ghee teh se ae TGC ULC AL ae beet ee eee ee oes eee ee 9 00 per day 
Pehle Gee ee ee aE SULTON COL gee See a nee re eee ee Pe 200 00 per month 
FPIGHGOTION Sow Cn Ae tee, Mechanical araitsimul. oe 210 00 per month 
IPEMGETSOU, OA. tse Wilior Clol keer ese eee eee oe 100 00 per month 
iernstedt, EW ..-<<-.-—.--_ (UES ig BYE DT BE) ee Naps See A a naan lh an pal 8 00 per day 
TE UDINE OAR Rt aos sale i WATPOR GCE esas see ee ee ed ees 8 00 per day 
LT 2" os Diy Sh Webel ae aaaaiNers he 1.1 4 oe Ne em i gee a Weenie. sobs 9 25 per day 
APOUMaAte Tae ge Mechanical draftsman___-___-_____________ 135 00 per month 
ELOOU em rm euene ce eee LS TEE Gar Deller pierce ee ee egy eee ee 8 00 per day 
PIOODCT FM. bare ee Assistant. mechanical engineer_____--______ 250 00 per month 
mouck, Tomas. J... - (PHOR LEICA Tee tee te cease ere eee ee 9 00 per day 
PUR ad elem ees oe (CAP DEICCL Ee ao ete eet ee ne a ee 8 00 per day 
CWI we lee UICON So Mechanical drattsman_-. 2. 135 00 per month 
Rewind Roe Meera 7, ee ee eae 8 00 per day 
LONCS Ml pe ese. 2 ee WALD t Clore eee mee ene foe ee ites ee 8 00 per day 
ISTO ICT gig oe ce eel oe WaATDeNtereTOLeIN At =n ea 9 00 per day 
WOGx er PAINE is sg oe OREM ig OSI CT Sy Paes ape ys te Bin he at eh pe nap aan a 8 00 per day 
OCH UIS OMe ton a Le DBLCHOSTADNEL eee ee ee ae 125 00 per month 
HOPED Stra Tee Assistant to superintendent--_-_____-___-- 150 00 per month 
POUNCE ee ce Chief structural engineer__________________ 325 00 per month 
TRAVONG, He Ave aus Arcmtecturals (rats imal -— == eee 170 00 per month 
[USES Big D9. Is eee at ee aot Siete (COAT DEN Cele saree seater fr ee ete ee 8 00 per day 
OMIMORN in dans ae see ae so Bainter scos. ee eee eee cae Sie Se eee re 8 00 per day 
NOITU O Nea eect en StedOP Paper js fee ee a eet ee tee at 100 00 per month 
LEE AOL. ior a EI ee Borenlan mpalntete--. es ae a eee 9 00 per day 
CWIS We Oy eee oes ee IEG Cia en tee a ee ee ae en ee 8 00 per day 
IDOCKGs Gran Wr eee eS Carpentetncoe sess soe ee 8 00 per day 
Loner wwe 2 Fie te Sh  S Structural draftsman__ot2-- 22 el ell 250 00 per month 
he TeMOW A Gy Aeen es oon Horemans painter. 2-2 ee ee ee 9 00 per day 
NUON GUN Ce Geren a ee a Pe lasteretone: feos. A Ia ee eee 12 00 per day 
sic. ee ONT = BTICKIA Vette seats ooh ee ee ee 10 00 per day 
EVILOID AE il cer a= Lee Se CATE CCL Seen noe. rn aa a eee See I 8 00 per day 
Martinez, G. F....-.--.--.--=- POreIMat Carpeiter 9-22) aun ee pee eae 9 00 per day 
MagZOUtI PIO; 2. 2nes2- cs - ot TO OCAYTIC geste OS eee er 8 00 per day 
MONEY ee se Piss is PRINCE ~ eee ee ee ee 8 00 per day 
LPG EUS 0 1 DT & IG ene Se ee ee Structural drutvesmal._.o 2 seeee eee 145 00 per month 
Melaushiin, ©. R.-....---..- ACTING SINS DCCLOl 2... Seren eine eee 9 00 per day 
NT ero mera Pe oe cue te ok Special  Wilitere sa we eee 250 00 per month 
IME GT li Piss otecc oo ae ae Superintendent of construction____________ 225 00 per month 
TIES 728 iat 1 E BMY 6 aa lr RA WWaEDeN bere rere oot. nee eee ee 7 00 per day 
DOU Ds Pe ie ee Woreman Carpenper- +. 20 eee eee 9 00 per day 
enue Liew Ts toe ge ATehitectural desimners..- 2-2 = ee 275 00 per month 

sMonvgomery, Zi, J. 22....---_- horeman carpenverc. 2 oe ee 9 00 per day 
uO Ne line ec, Superintendent of construction_______-___ 250 00 per month 
METIS A eet tee Sk ADT DCU UC Lge ae eee nee ee eae aie ae er 8 00 per day 
SOAS ND | a ea PICCOTIC ALE le as ee eee ee eee ee 8 00 per day 


INIGH ITV: ty geen 4 eed oo eS IBRIC KIA V Gla tee eee ee eee 11 00 per day 





ies we 


Name _ Position Salary 


Nicol; David sAce ose en ae Painter C32 le eee see ere eee ces 6 00 per day 
Noonan, Olesen eee BYiCKIa Vern 222 oe ess ee aie een 11 00 per day 
INOLT DOT eoweAc oe se keee sere ce (CATDCNUCL sc oae so ce a Oe eee ee ete 7 00 per day 
NOT WO OG Mili ata sees 2 eee wee OaYpenters 2. = 52S oe sa os Seer eae eae 8 00 per day 
OBrien. ben Wie soeoee rato ess Painter. 2 eee ee eee eee 8 35 per day 

O Connell, Dans. 2 22202 ee StCaMui bere ek Le ee eee eee ere 9 25 per day 
Pal iO) gO eo ae ee Semlor Clerk. oa ee ok ee ee! 160 00 per month 
PemiproOk ili bee ee eeeee, IPISStQTQR ice ce ee ee ee, 9 00 per day 
POrOZ71.- dO Wiles ee eee Superintendent of construction____________ 175 00 per month 
IPhilhips aisle eee eee Oarpenter. . 228 ete es. ee ee 7 00 per day 
(Pierson te Cin see oe tee ree JTNION (CStTIMALOL ese ane ee ee 210 00 per month 
POG DE l yb es Ver ae irae Architectural: drattsman.-. 2222s. - ae 220 00 per month 
PPOtES OD Wie Kheeen ce eee tea Olyll*engineene ecco seecee ae ee 230 00 per month 
IP VO CEOL relist ee le ere QAI ONCCM: oes ee ee ee 8 00 per day 
FReIC leies et ae eee ees Weg 7 ay F(=) AMM Re pM ane bya Op pe Ba SO IUN A a ye Ho op 8 00 per day 
Reis, Manuel Jr..---.---.--=+--— CATPOnuel peo cau: ate we ees wel eee 7 00 per day 
Ri DON, bie ee ee Cement: workers cine. soon ewe 7 00 per day 
Richardsa GMs esse. eee SS UIINOT, OL LCST Mee se eee ee ey eee eas 75 00 per month 
Robertson, Ear] P._-------_--- CAPDEMTCD freee Reg eat co Jet eee ee 7 00 per day 
RGODINSOM Eee eee eee ae Mechanical inspect0rs..2.2 fee Le 215 00 per month 
Rockingham, W. H.__-------- Wleetric) Ara Tisiie Wess | wee ees ee 230 00 per month 
ROSS) See ce ee oa, eee Foreman, €lectricianecs 220 ee eee aes 10 00 per day 
Rushton, hess sc se sees Mechanical draftsman_-___- Br oer ure eee aa 210 00 per month 
Sabitiers bs. Wie eee Junior structural. ener incr sss eee 200 00 per month 
Sarpent: GN remot Jee ees Plectrician *{Oreman. 2 ses ose se eee et ee 220 00 per month 
Simonson; G. M.2.--- 2.22/22 Chief electrical engineer__..____-__-________ 275 00 per month 
SHETWOOGs, bi Hisense sree ae Chief architectural draftsman___________-_ 250 00 per month 
STDC RIN © oth acer ee car os clare Painter seer eek ee ae eras eats one ee 8 00 per day 
Smithy iWerG. te eee Carpenter Pater ee eee eau na ea 8 00 per day 
Stevenson:. Mic ao ‘Brickls Vets oo a. se kee eee ee eee ee 11 00 per day 
Stevensone Tile see eae Carpenter taro. 2 S9l cE SNES. See oer neta 7 00 per day 
Stewart, BU pM oases hee, MENIOT CIOL, oie eee ee hase een eee 190 00 per month 
Stockwellge ROv-ee se ee OATPON ECR ses te ee eee en ae ore ee ee 7 00 per day 
Straiisser, vHicie se ee ee Carpenter soso ie eens pees alee emus eee 7 00 per day and maint. 
Strubing enc. lA 2 ee. ees PUMOT GLALLSIN a Done ae. eas Oe ee eee 110 00 per month 
Swanson, J.) A.-- 522-2 b nee Carpenter =2222 2260 e varseas Sah eee ene ae 8 00 per day 
Tarver, -BaiO ree. see ane pak Superintendent of construction___-____-_- 225 00 per month 
MP Aryerye Jace Vere ere) ok eee ee Carpenters oe Se ee ee eer ee 7 00 per day. 
(hoOrburn, ANMIC. cs s5 20 See StENOSTADNE: coco a. eas ee See ene eee 125 00 per month 
TROMaSen Wi, ee oc ae Plumber. 8 ae ee ee ae 7 00 per day 
Towle, Mrs. Thelma___.----_-_ Stenoprapiier oo Se ee eee ab dra. 95 00 per month 
Waite Geo tie eee 5 ones Assistant structural engineer--__--__--___- 235 00 per month 
OV ICT 1 ace eae Carpenter 2 sete eee ee a eee 8 00 per day 
WEE TORS CVV abe ee ue eee SCSAT PON CGT tos en ae ees een Laer ees 8 00 per day 

WW EOI ae a cgi oe oe PHU DeRose 8 00 per day 
Weber iC Men 2. eye ery Superintendent of construction___-________ 250 00 per month 
IWCLOTIOIG Oyen ce cee cis ie ZEOLeINAD SDIUIN DEE = eet es ee eee 10 00 per day 
Weleho Ray sos oe ee PIARUCrEl ore eee tome ee eee 10 00 per day 
WiGV 1S Wi ween a oe ace PAINGOT ce ee ret ee ree secre 6 00 per day 
Wiles; DaVver coc ees see HOdCAarrien.- 3 cote eee eee ee ee 7 00 per day 
WHISONs Dinas eas aoc. ee oe, Painters ese as kee ee coe eee ee ee eee eee 8 00 per day 


ANALYSIS OF PAYROLL, DIVISION OF ARCHITECTURE, JUNE 30, 1922. 


Number Average 

Title employees salary 
Deputy .chicl OL CivislOnas; wee set at rete Leet ee ae ree me eee Cee eee ae 1 $335 00 
Architectural draftsmen -__-.----____--- Ul, caine aA i te CB iRergt Pcl edhe Pe se an, 8 171 60 
Chief architectural draftsman_______-_______-! yal I ae pe Poli ncal dit bly Ce aad 1 250 00 
FUNION: EStINTACOTS sce. fo eee ee ee ee ee gee 2 195 00 
STINE GON Ay seeeoe seks Ree oe tahoe orgie eet coe ene emer ne NE: ean ee a ee at 225 00 
Horinesr OL Estimates: @Nd \GOSUSe. coat ences. te ee eee ee: aes 1 300 00 
Junior structural, €ngineer. ces ooo caek ole lease hee eee eee 1 200 00 
Mechanical rat tSIe@n ce. sec te cea x cts lee nee ae ee re eee 6 183 00 
LOCH ANIGH] INSPEClOlc. tsc sees es wee See te ee ee eee ee ee 1 215 00 
Specification | wYiters< soo sae te oer en ee ee ee i 250 00 
Superintendent..of constructlonce. 2a. so os eee ee ee 6 254 00 
General superintendent of construction__........----._-.---.-------------- al 325 00 
ASsistaitia to... superintendent... scene see rae ee See ee ah 150 00 
Assistant meehanical. .engineer....2-.-- coc) eeeceee eee eee eee eee 1 250 00 
Giwillvensineere coe 8 aa ae ee Cee ad ae a 1 230 00 
Rneincerwassistant ccs.) ose i ee ee eee 1 200 00 
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— 39 — | 
Number Average | 
- Title aa employees salary 
BS CHLYA ge ECL N) LOTS eure ene ve ey Sec rg ern a ey ears AR Devel a 5 105 00 JH 
tee ate ine ea es Ea Pe a ee 1 85 00 | 
Seer ae er rere he 2 UR NO 1 100 00 ye 
OChE mel re DUST e hyip ten Bee ee ete, hb Se me aa 5 ee ee ale PY 2 200 00 ’ 
ie mA tlHGturi men omelet as ee ae eRe e es say oe Sa Re gee 1 825 00 
mesintane stracvotal cneinpers.... cok eee ee z 235 00 | 
ROM TEATT eet OTe Teen) eee 2 en geen al hal Po hy TE Re a oe ae ee 2) z 197 50 : 
Cimermeererical cng imeer. oss.) ce aS a se Pree 1 275 00 } 
rarer rr SUOresieen eu et gd eee se ae 1 275 00 ' 
MOU GMEC) Cla Keener ae eae ire ok teen SN OS A Se re beeen cer eens de 2 175 00 : 
BUPA C) ECT ARES TC line omen aoe eee era Cee Et Ny ee SO ee 2 92 50 : 
MINDED Eye oy Sy a SA Sg ee iat AP Ree NP Nar MELAS Dg gl Re ASEe LO 2a Dee 53 | 
Day Labor Employees. | 
CEE TOUS ENE Ly coal AS A et chlo ao MAIR A NAL ei 1 pee “83 £208 00 
COROT E SHAQ ICE cpr neat Be RO i Eee ha Nae Rn So to ic ee a La ot 208 00 
one Tone CMP Clt ersten ce my ee erie 2 ee OUR Rf ee ee ew 7 234 00 
Bet COT eee eter nena Se Re | eee ey era ns a ey iy See 15 195 00 
Foremen painters _-..---.-....-__-- Ps ot Shale Jools ge eteaty Mine eee ae eds 2 234 00 | 
Bear crtegsao od FE Eg eerie ae ey cere! eee Feel raed Poa ae ee eee el 6 221 00 
POU MMCI Mme lOCLTIC ANS tae ea ae eee Le es FN See re 4 253 50 
SEE CONGSR ET CUM pare een et ee ge lst 8 Desa ee ot ue et ee cee UST ey es ae Oe 4 208 00 
4 EAPO aN OVERS | Lay a gaa) ees AR pe TY epee 3 198 90 
SA CPA TEN EAS TMM TLTTE LG Teena eae cee PL) coke eye hs Ae bree hc etal NO a yee ts 2 280 00 
BE are Mane ae eA hE es a Pa Se oe Se oe 2 208 00 
SS SPSEAWUAN AEDST ol a DN a tat i Ne a SS cp gk Ore 2 240 50 
TEASERS HESS oo acy he a ME el eae UR eM Le yh en gee 4 265 20 
FEQGED SIRES «gee ul A a ES Aare ORT SN 9 Wi Spe eh ae A gt le pe at eat See 4 279 50 
ancy {ok een Mame ies SSeS atte ee. eee) Seen yk cb OO rama Fo 90 
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ILLUSTRATIONS. 


Frontispiece—A State Highway in Humboldt County. 


State Highway, Ventura County from Point Mugu southerly, 
showing rugged nature of country. 


State Highway, Ventura County, Point Mugu, showing proposed 
location. 


State Highway, Ventura County, showing proposed location. 

State Highway, Ventura County, showing proposed location. 

State Highway, Mariposa County, between Mariposa and Brice- 
burg, graded roadway under construction, 


State Highway, Mariposa County, between Mariposa and Brice- 
burg, steam shovel at work. 


State Highway, Siskiyou County, typical construction scene. 


State Highway, Siskiyou County, concrete base under construc- 
tion. 


Placer County, 
TA ot O22. 


State Highway, Santa Clara County 
thickened highway. : 


4000 sheep on Auburn-Verdi road, September 
showing widened and 


State Highway, Sonoma County, showing concrete shoulders and 
roadway ready for asphalt surface. 


State Highway, Sonoma County, laying asphalt between con- 
crete shoulders. 


State Highway, Los Angeles County, slope paving. 
California Highway Commission’s road exhibit at State Fair, 1922. 


Showing method of bank protection adjacent to State Highway 
bridge over the San Gabriel River in Los Angeles County. 


Bank protection to protect State Highway bridge over San 
Gabriel River in Los Angeles County. 


Pittsburg Test Highway, 
testing purposes. 


showing special highway built fo: 


Pittsburg Test Highway, showing block markings for récording 
data. 


Pittsburg Test Highway, showing loaded trucks. 
Pittsburg Test Highway, showing 50-ton load. 


State Highway, Stanislaus County, showing Riverbank over- 
head crossing, Atchison Topeka and Santa Fe Railway. 


Stats Highway, Placer County, Auburn-Verdi road grade cross- 
ing through snow sheds Southern Pacific Railroad. 


Luther Burbank planting first tree on the State Highway between 
Santa Rosa and Petaluma, March, 1921. 


State Highway, Los Angeles County, showing snow conditions 
on Ridge Route. 


State Highway, Los Angeles County, showing difficulties of 
motoring through snow on Ridge Route. 


State Highway, Mendocino County, showing graded roadway. 


State Highway, Mendocino County, showing gravel surfaced 


roadway. 


State Highway asphalt plant 
Imperial County. 


in operation, Colorado Desert, 


State Highway, Merced County, showing thickening or second 
story work. 


State Highway, Los Angeles County, 
thickening of old concrete base. 


State Highway, San Benito County, 
thickening of old concrete base. 


showing widening and 
showing widening and 


State Highway, Solano County, subgrade treatment, adobe soil, 
cement mixture 1 part to 20, six inches deep. 
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ILLUSTRATIONS. 5 


State Highway, Solano County, subgrade treatment, showing oil 
mixed with adobe soil twelve inches deep. 


State Highway, precast slab construction, showing casting yard 
at Suisun, Solano County. 


Precast s ab construction at Suisun, Solano County. 


Precast slab construction at Suisun, Solano County. 


State Highway, Sonoma County, completed concrete base. 


State Highway, San Benito County, showing concrete mixer in 
operation for widening and thickening old concrete base. 


state Highway, Del Norte County, 
on heavy construction. 


steam. shovel in operation 

State Highway, Monterey County, showing gas shovel in gravel 
pit. 

state Highway, Mendocino County, steam shovel in operation. 


State Highway, method of weighing loaded trucks with: Berry 


seales. 

State Highway, method of weighing loaded trucks with Berry 
scales. ‘ 

State Highway, heavily loaded truck being weighed with load- 
ometers. : 


State Highway, heavily loaded truck, loadometers under rear 


axle. 


State Highway, Siskiyou County, showing use of longitudinal 


float in finish of concrete base. 
State Highway, Siskiyou County, completed concrete base. 
State Highway, Mendocino County, completed graded roadway. 
State Highway, Mendocino County, completed graded roadway. 
State Highway, Sonoma County, completed concrete base. 


State Highway, completed concrete base near 
Coalinga. 


State Highway along the coast in Del Norte County. 
State Highway through the redwoods in Del Norte County. 


State Highway, Sutter County, showing warning signal and sign 
at Lomo crossing. 


California Highway Commission Shops, Sacramento. 
California Highway Commission Shops, Sacramento, 
California Highway Commission Shops, Sacramento. 
California Highway Commission Shops, Sacramento. 
Air 


Fresno County, 


compresser outfit for sand blasting and painting bridges 
assembled at the shops of the Highway Commission at 
Sacramento. 


Complete air compresser outfit fully equipped. 
State Highway, Solano County, laying asphalt surface. 


State Highway, Solano County, showing widening and thicken- 
ing, finishing asphalt concrete wearing surface. 


State Highway, 


Medocino County, oiling resurfaced macadam 
pavelient. ‘ 


State Highway, Mendocino County, completed resurfaced asphalt 
macadam. 


State Nursery Buildings, Davis. 

State Nursery, showing buildings and stick. 

State Nursery, trees ready for transplanting along State High- 
way. 

State Highway, Orange County, showing trees along road. 


State Highway, Orange County, road protected by trees on 


either side. 


State Highway, Placer County applying hot oil to asphalt 


macadam pavement, ’ 
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ILLUSTRATIONS. 


State Highway, Placer County, rolling asphalt macadam’ pave- 
ment. 


State Highway, Shasta County, bridge over Sacramento River, 
north of Redding. 


State Highway, Shasta County, bridge over Doney Creek. 


State Highway, Alameda County, overhead crossing of Southern 
Pacific Railroad at Summit School, Altamont. 


State Highway, Alameda County, overhead crossing of Southern 
Pacific Railroad in course of construction, between Alta- 
mont and-:Greenville. : 


State Highway, Butte County, bridge over Feather River. 


State Highway, Los Angeles County, bridge over the North 


Branch of the Big Tujunga River. 


State Highway, Los Angeles County, bridge over North Branch 
of Big Tujunga River, showing. roadway. 


State Highway, Nevada County, bridge over South Fork Yuba 
Rivex. 


State Highway, Yuba-Nevada Counties, bridge over Middle Fork 
Yuba River. 


State Highway, Humboldt County, bridge across Eureka Slough, 
showing lift span open.~ 


Ca ifornia Highway Commission, testing laboratory, warehouses 
and repair shop buildings, Sacramento. 


Stata Highway, Mendocino County, showing Arnold under grade 
crossing of Northwestern Pacific Railroad. 


State Highway, Alameda County, showing under grade crossing 
of Western Pacific Railroad. 


State Highway construction camp, Mendocino County. 
State Highway construction camp, Los Angeles County. 


State Highway, Mendocino County, steam shovel in operation on 
heavy construction, 


State Highway, Mendocino County, steam shovel in operation on 
heavy construction. 


State Highway, Los Angeles County, curing concrete base. 
State Highway, Los Angeles County, hauling aggregate. 


STATE OF CALIFORNIA 


DEPARTMENT OF PUBLIC WORKS 
CALIFORNIA HiGHway COMMISSION 


NEWELL D. DARLINGTON, Chairman 
CHARLES A. WHITMORE 
GEORGE C. MANSFIELD 


Payee 6 oy ye Seg sm me aL Sd 2 9 5 Cee SR ke ole ee ee State Highway Engineer 
Ports eee SAIN DOWN 2. pede tee ot a See Assistant State Highway Engineer 
ROTO Te eke pene Bel OLIN ear 3d ae, Sols a ee De ne eee Attorney 
Puy RM AS FRITS Nett ether Peat eee aoe ee eT Secretary 


HEADQUARTERS OF THE COMMISSION: FORUM BUILDING, 


SACRAMENTO 
Testy lads Dn. PATINA KY 2 coer ee ASSISTANT HIGHWAY ENGINEER 
(Equipment) 
Tae AN cee Pe Ne ee ASSISTANT HigHwAy ENGINEER 
(Bridges) 
PNG OMA IN te i Se ee te ASSISTANT HigHway ENGINEER 
(General Field Inspection, Construction and Main enance) 
CA a Da WT SIS DEG fs Ce aaah era RU I cpanel ME Re eae ASSISTANT Hicgiway ENGINEER 
(General Field Inspection, Construction and Main’ enance) : 
teed eee Gl atin dy oe eet Sea a eth St te kad ASSISTANT HIGHWAY ENGINEER 
(General Field Inspection, Construction and Main‘enance) 
a Moat Sp ght 220 F id BS GGA IRS aa i aT Se pp ASSISTANT HIGHWAY ENGINEER 
(Special Investigations and Reports) 
(CBS eC OE! ik ee 0 A RR SARS Bey Oe ie ee pe ee ee ee ASSISTANT HIGHWAY ENGINEER 


Pee OOM biceert  e eee aihs | SE A ee EQUIPMENT ENGINEER 


SELES 8 Be) ELUM te oo) ge ge a a en er OFFICE ENGINEER 


MAO NVM aly akee We Ne roe ee ee Bas) be ee ee 5 Sete’ PURCHASING AGENT 
Ete One aN ois sev AW Wo biotes o3 ye ee eo O38 Lr pee leeee 3 CUTER: ACCOUNTANT 
DIVISION OFFICES 

_ Division 
iopeeancis GG.) SOMNER, Division dingineer ss 208 ee ee Willits 
Pie es BOMORD, Division. Mneineers 20a bo ee Dunsmuir 
Ill. GEORGE R. WINSLOW, Division Hngineer______ Cal. Fruit Building, Sacramento 
IV. Jno. H. SKEGGS, Division Hngineer__________~_- Flood Building, San Erancisco 
VY. LESTER H. GIBSON, Division Engineer______-_ Union National Bank Building, 
San Luis Obispo 
Vi. J. B, Woopson, Division Hngineer_.-+_-_+-.~-_--++. ltowell Building, Fresno 
VII. W. W. PatcH, Division Enginer_--~_~~_ Pacific Finance Building, Los Angeles 


PAST MEMBERS OF THE CALIFORNIA HIGHWAY COMMISSION 

















Name Residence Date of appointment | Termination of membership 
Burton A. Towne..... Ligue ee ot August 2, 1911_____ Resigned January 15; 
/ 1914 
Charles D. Blaney_-. Saratoga_--_-- | August 2, 1911_---_ Resigned March 1, 1917 
Charles F. Stern___-- Eureka___-.__| January 15, 1914__-| Resigned December 21, 
; | | | 1918 
Henry J. Widenmann Vallejo 22...) Mareht, -1917 2: Died October 6, 1918 
Emmett Phillips_-_-- _Sacramento--, December 21, 1918. Died June 18, 1919 
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BIENNIAL REPORT 


OF THE 


CALIFORNIA HIGHWAY COMMISSION 


NOVEMBER 1, 1922. 


INTRODUCTORY. 


The two years since the 1920 biennial report of the California High- 
way Commission have witnessed the greatest construction activity since 
the inception of work on the state system in 1912. This activity has 
not been confined to the building of new highways alone but has 
included a substantial beginning on a program of widening and thicken- 
ing of main trunk highways. This was contemplated when the Com- 
mission adopted the unit type of construction by which it provided for 
a large mileage of usable roads so designed that their carrying capacity 
eould be increased to keep pace with the demand of increasing traffic 
without loss of original investment. 

Certain very definite reasons made it advisable, in the opinion of the 

Highway Commission, to undertake a large building program during 
this period. The registration of. motor vehicles in California has 
increased over 1700 per cent since the first state highway bond issue 
was voted in 1910, and the demand for additional improved highways 
was increasing in intensity. The peak of excessively high building costs, 
that followed the war, passed and prices showed a sharp decrease. 
Contractors were eager for work. Unemployment was prevalent, and 
the fact that highway work employed a large volume of unskilled labor 
and was distributed over the entire state made it particularly desirable 
to undertake a large amount of highway construction. 
_ Fortunately the electors of the state, by the enactment of Constitu- 
tional Amendment No. 9 at the previous November election, had pro- 
vided a flexible rate of interest on state highway bonds which formerly 
had been difficult to sell on a fluctuating and uncertain bond market at 
the fixed interest rate of 44 per cent. Under the authority of this 
measure the state was able to offer bonds at the market rate and thus 
was able to proceed with highway construction without interruption. 


EXTENT OF ACTIVITY. 


The extent of the road building activity of the past two years will be 
realized when it is stated that in November, 1920, there were 28 con- 
tracts and day labor jobs under way on the state highway system 
involving 280 miles. On July 1, 1922, there were 152 contracts and day 
labor jobs with a total of 1063 miles. During the two year period 
600 miles of state highway have been completed and 89 miles of the 
highway widened and thickened.’ 





1The mileage of state highways completed during the period includes 135 miles 
previously reported as having been graded only. 
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COST OF COMPLETING HIGHWAY SYSTEM. 


While the great activity in highway construction during the past two 
years has ae the state the service of a large new mileage of improved 
road, it has also brought California face to face with the problem of 
refinancing its highway system. 

On July 1, 1922, the amount of State Highway bond money left in 
the treasury plus $16,000,000 in unsold bonds amounted to $23,066,- 
027.30. 

At the present rate of expenditure, this money will either be spent or 
obligated before the end of 1923. Accordingly the people of California 
must either refinance the work or be prepared to see a cessation of high- 
way construction at the close of the coming year. 

The highway problem is so intimately connected with the fortune and 
the social and material well being of every county and every community 
in the state that its solution is one of the most important issues before 
California. Owing to-the very large sum involved the problem is more 
perplexing than it has ever been in the history of California. 


MONEY NEEDED. 


~ 


How great an amount of money could be advantageously spent upon 
California’s road system may be gleaned from a consideration of the 
mileage now in the system and the character and cost of the portion 
that has been improved as compared with the mileage yet to be improved. 

The figures are as follows: 








Total mileage in the state highway system __-_---_- AI Ae) eo 7 Ee eee 6,400 
Completed mileage under bond issues (approximate) —_~~___ S22 ic epee 22 HOO 
Mileage still, to be. improved —_. - 4 2a. ee eee 3,900 


(Exclusive of graded roads included in the aprbved aires above, but some 
of which are yet to be paved or otherwise further improved. ) 


Table showing mileage of bond issue roads constructed or improved 
by the California Highway Commission : 
Earth and grave) _. Loe ee ee ee ee 2S FO1 cnilés 


Asphakt macadamys2cie2262 40) ees pe ee ee ee eee 64 miles 
Topeka on macadam 





ip ot Sects ee 2 ee ee ee eee 16 miles 

Portland cement concrete, bases_ 2 oe ee eee 1,567 miles 

Asphalt ‘strfaeé: on *conerete base sie. 2 Se A ee eee 108 miles 

Miscellaneous) :ras4. 220 tee es BA ee re ee ee ee 10 miles 
Total 


Se es ce Ns A ec 2,550 miles 


The cost of the completed bond issue roads has averaged approxi- 
mately $20,000 per mile. 

The average cost per mile of improving the remaining roads in the 
California state highway system, however, will probably be not less 
than $25,000 and may be considerably more than this amount depending 
entirely upon the class of improvement adopted. 

Most of the work to date on the system has been in the valley or hill 
sections of the state where the grading was comparatively light and 
pavement costs were relatively low, due to close proximity to rail 
facilities. 
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Plate I. State Highway, Ventura County from Point Mugu southerly showing rugged 
nature of country. 


Plate II. State Highway, Ventura County. Point Mugu, showing proposed location. 
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By far, the greater part of the grading yet to be done is in moun- 
tainous country. To grade the Feather River highway only 12 feet to 
14 feet wide is estimated to cost not less than $30,000 per mile. Grading 
and graveling along the coast in Humboldt and Del Norte counties, 
grading and paving the Skyline Boulevard, grading and graveling the 
highway along the coast in Monterey and San Luis Obispo counties, 
and grading and paving along the coast between Oxnard and San Juan 
Capistrano in Ventura, Los Angeles and Orange counties will average 
in excess of $50,000 per mile. 

At $25,000 per mile the cost of improving 3900 miles will amount to 
very nearly $100,000,000, but this amount does not represent the total 
expenditures that must be made in California’s highway system. It 
represents simply an estimate of the cost of improving to average specifi- 
cations of past years the unimproved portions of the present state 
highway system, and the reconstructing of the old county-built 
macadam roads in Los Angeles, San Joaquin, Sacramento and several 
other counties, which have become a part of the state highway system. 

To this must be added the cost of widening and thickening approxi- 
mately 1200 miles of the present system and the elimination of grade 
crossings. These two latter items will cost about $35,000,000 additional. 

Work in sight at the present time will, therefore, cost not less than 
$135,000,000. to complete. Credited against this estimate of $135,000,- 
000 are funds remaining in the $40,000,000 bond issue, Federal Aid 
funds that will be available under future Congressional appropriations, 
and allotments to projects now under way but not completed 

It should be noted that the above statement includes only items 
involving capital expenditures. Money for maintenance must be pro- 
vided outside of this sum. 


THE DEMAND FOR NEW ROADS. 


Everywhere in the state, cities and counties are asking the inclusion 
in the state highway system of a large mileage of highway not now a part 
of the system, but for the inclusion of which very valid arguments are 
offered. The counties also are showing an increasing unwillingness to 
construct bridges on state highways, and the time appears to be not far 
off when bridge construction must be undertaken by the state along 
with the construction of the roadbed proper. 


NEW FINANCIAL POLICY ESSENTIAL. 


It is obvious that California is facing the expenditure of many 
* millions of dollars on highway work, in addition to the $68,368,240" 
already spent. It is equally obvious that the amount involved is so 
large that the problem of distributing the burden of highway construc- 
tion costs between this generation and succeeding generations and be- 
tween the general taxpayers and the users of the road offers difficulties 
of large proportions to the people of California. The time has come 
when the hit-and-miss, happy-go-lucky plan under which the road work 
in California has been financed in the past must give way to a carefully 
thought out and scientifically planned policy of highway financing. 


1FHixpenditures to July 1, 1922, including all items. 
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Plate III. State Highway, Ventura County, showing proposed location. 





Plate IV. State Highway, Ventura County, showing proposed location. 
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METHODS. 


There are three methods of financing highway construction. 

1. Construction on a pay-as-you-go plan. 

2. Construction on a bonding or deferred payment plan. 

3. Construction on a plan based in part on cing parmens and in 
part on bonds. & . 


THE PAY-AS-YOU-GO PLAN. 


The discussion of the relative merits or demerits of such a plan will 
of necessity center about the amount of money that 1s to be raised, the 
ability of the state to raise it, and the further question of the extent to 
which one generation should fasten an indebtedness upon succeeding 
generations. 

It is the opinion of the Tienes Commission that $12,000 000 repre- 
sents approximately the amount of construction that can be undertaken 
by the highway organization in a year of normal conditions, and that 
a much larger program is likely to result in loss of efficiency in the work. 
In this connection it is instructive to note that the average annual 
expenditure since the state highway work started in 1912 is $6,800,000. 
The highest expenditure for any one year was $14,144,742, and lowest 
expenditure was $594,110. These figures cover, however, the war period 
and the year following the close of the war, when highway work in 
California and elsewhere largely marked time. 

Taking the sum of $12,000,000 as a basis from which to figure, the 
problem presents itself somewhat as follows: It may be expected that 
about $2,000,000 will be received as the state’s share of the Federal 
Aid Highway Appropriation (in 1923 the amount will be $1,641,000; 
in 1924, $2,134,000; and in 1925, $2,462,000), and the remaining 
10,000,000 must be raised otherwise. 

It is apparent that this money must be obtained either by increasing 
the revenue derived from motor vehicles or from the general tax of the 
state or both. Inasmuch as organizations of motor vehicle owners have 
gone on record against any plan of highway taxation that would place 
the burden of original construction on motor vehicle owners it is — 
extremely doubtful if any plan intended to place the sole burden of road 
improvement on motor vehicles would receive serious consideration. 


The $10,000,000 would therefore have to be taken from the general fund 


of the state. Such a plan would result in the saving of interest charges 
which under the bonding plan would have to be paid out of the general 
fund. 


THE BONDING PLAN. 


The second method of highway construction is the bonding or 
deferred payment plan, the method that has thus far been adopted in 
California in constructing its highway system. 

The advantage of the bond plan is that it makes funds immediately 
available for highway construction. The disadvantage is the increased 
cost of the road due to interest charges. Credited against this interest 
cost must be the service that the road will give for an estimated period 
of years between the date of its actual construction under a bond issue 


CALIFORNIA HIGHWAY COMMISSION. 
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and the date of its probable construction under a pay-as-you-go plan. 


It is needless to add that California’s highways have demonstrated an 


earning capacity far beyond the annual interest, bond refunding, and 
maintenance charges for each year. 

In the question of a bond issue is involved the mooted question of the 
proper division of road costs between this and succeeding generations. 

The generally accepted rule governing such distribution is that where 
a debt is passed from one generation on to another, sound assets equal 
in amount to that debt should also be passed on to the paying generation. 

An analysis of highway financing in California will show that this 
has been done. Such misleading expressions as ‘‘long term bonds for 
short term roads’’ as applied to California highways and the highways 
of other states where road improvement has been carried on to any great 
extent are due to a misconception in the popular mind as to what a 
highway is. The surface is confused with the whole road. 


ANALYSIS OF COST OF ROAD PARTS. 


There is need to educate the public mind as to the component parts 
of the road, that people may know that the surface pavement is but a 
part and in fact the least permanent part of an improved road. The 
pubhe needs to be informed that the pavement is always lable to show 
distress under excessive traffic, and that the really permanent portions 
of a highway are, the graded road bed, which usually improves with 
years under traffic; and the drainage structures. 

Then, too, the pavement itself rarely becomes a total loss since, gener- 
ally, it may be incorporated in the reconstructed pavement. In Cali- 
fornia hardly a section can be found where a pavement slab, weakened 
by unforeseen traffic, will not show a salvage value of from 75 to 90 per 
cent of its initial cost if it is made a part of a thicker and wider roadway. 

Due regard to good engineering and good business in road construc- 
tion will maintain a ratio between the cost of the pavement and the 
more permanent portions of an improved highway that will assure to 
future generations assets equaling in value and generally far exceeding 
the indebtedness they will be called upon to pay. 


THE ILLINOIS PLAN. 


Before closing the discussion of the second or bonding plan, the 
Illinois bonding plan is interesting to note: 

The people of the State of Illinois in 1918 voted a $60,000,000 state 
highway bond issue. These bonds are of the serial type, payable within 
twenty years. Both the principal and interest are calculated to be 
entirely met with motor vehicle license fees, without recourse to general 
taxation, hence throwing the entire burden on the road users. 


THE THIRD PLAN. 


The third plan of highway financing contemplates a large annual 
revenue supplemented by a bond issue, and it is this plan that seems 
best suited to meet California’s need today. 

Advocates of this plan in California would place the burden of 
original primary construction upon the general taxpayers through a 
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Plate VII. State Highway, Siskiyou County, typical construction scene. 








Plate VIII. State Highway, Siskiyou County, concrete base under construction. 
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bond issue. The burden of maintenance, of widening and reconstruction 
to accommodate increased traffic would be placed upon the users of 
the road. 

The question of the extent to which the use of revenues shall be 
specified and limited is one for legislative determination. The necessi- 
ties, however, of the California highway system would practically assure 
the distribution of revenues for some years to come substantially in 
accordance with the method outlined above. | 


MORE MONEY FROM ROAD USERS. 


The Highway Commission has for over two years urged the adoption 
of measures that would place a larger share of highway costs upon 
highway users. Specific recommendations to accomplish this have been 
embodied in proposed legislation for a gasoline tax and for an increase 
and equalization in motor vehicle fees. 


GASOLINE TAX. — 


The gasoline tax is now in successful operation in 17 states. - It 
should be noted that the tax is ordinarily in addition to personal 
property taxes and the usual motor vehicle fees. The advantage of 
the gasoline tax is that it automatically distributes itself in propor- 
tion to road use; it can be collected from about six distribution 
companies and the cost of collection will be negligible; it will bring a 
large new revenue into the state from out-of-state cars that are attracted 
to California by the state’s highway system, and which now enjoy the 
state’s roads without contributing either to the cost of their construction 
or their upkeep. ; 

There were approximately 350,000,000 gallons of gasoline used in 
California in 1921 of which 90 per cent was used in motor vehicles. It 
is the opinion of this Commission that a gasoline tax for road purposes 
should be levied only against gasoline used in motor vehicles and in the 
bill introduced in the 1921 session of the legislature, a simple method 
for exempting non-highway used gasoline was devised. 

The need of the state highways is so great that the entire fund derived 
from such a source should be devoted to the state highways. For the 
next five years the entire amount so received can be expended in widen- 
ing and thickening present highways and unless a larger tax is imposed 
than has heretofore been considered, additional revenues for these pur- 
poses. will be needed. 


MOTOR VEHICLE FEES. 


In addition.to the gasoline tax, an increase in motor vehicle fees is 
desirable not only as a revenue measure, but to equalize motor vehicle 
charges as between light passenger machines and the heavier duty 
trucks. 

At the present time, California taxes motor vehicles upon a horse- 
power basis with the very nominal surcharge of $5 and $10 for trucks. 

Under this plan an undue share of road maintenance falls upon the 
light passenger machine with its high horsepower capacity installed 
to give it speed. On the other hand the greatest injury to the highway 
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comes from the truck, the horsepower installation of which is approxi- 


mately that of the light ear, but whose weight and impact on the road 


is infinitely more damaging. 


INCREASE FEES WITH LOADS. 


This Commission would recommend that the basis of motor vehicle 
fees be changed from the present basis of a horsepower tax with a. 


nominal surcharge for trucks to a horsepower and gross laden weight 
basis. It is the opinion of the Commission that only a nominal increase 
should be made in the tax on horsepower but that a substantial fee 
should be charged on the basis of weight, the fee again increasing 
substantially as the load increases. To lessen impact damage, the 
Commission is also of the opinion that the use of pneumatic tires on 
trucks should be encouraged by making a substantial differentiation 
in the weight fee for trucks equipped with pneumatic tires as against 
those equipped with solid tires. 


CHARGES IN OTHER STATES. 


In making these recommendations, the Highway Commission fully 
recognizes that motor transportation is a proper, legitimate and 
essential development of the country’s transportation system. At the 


same time a comparison between charges levied upon trucks and com- 


mercial vehicles in California and similar charges in nearly every 
other state of the Union shows that California is substantially lower 
in its scale of license fees than other states having improved roads 
and in fact many of the unimproved road states derive greater revenues 
from the commercial users of the highways than does California. This 
comparison clearly reveals that the changes suggested by this Commis- 
sion impose no undue hardship or unfair charge upon the trucking 
industry. 

The above plan which would make the traffic that has created the 
necessity for wider and thicker roads pay the cost of such improvement 
will also free the general taxpayers of a burden, which if they should be 
called upon to pay would increase their highway taxes by many millions 
of dollars. 


COUNTIES WILL SHARE. 


In this connection it should be noted that motor vehicle fees are 
shared with the counties and accordingly the counties would be the 
beneficiary with the state from increased revenues that would come 
from this source. 

Motor vehicle moneys are used for maintenance. If any surplus 
exists, such surplus can well be used for widening and thickening 
highways. 


FEDERAL AID FUNDS. 


Consideration of the financing of the highways must of course take 
into account funds derived from the United States Treasury. To date 
California has received $10,846,453.10 of these federal funds. - 
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The federal funds apportioned to California up to June, 1919, were 
taken into consideration by the framers of the $40,000,000 bond act. 
In the budget upon which this act was based, allotments totaling 
$44,688,675 were made to various projects with $40,000,000 in bonds to 
meet these budget allotments. It was understood that the additional 
$4,688,675 would come from federal funds and from a small balance 
from the previous bond issue. 


HOW MONEY HAS BEEN USED. 


The Highway Commission has used such moneys as have come to the 
state from federal aid sources in excess of the $4,688,675 obligated in 
the $40.000,000 bond act in making up deficits occasioned by increased 
building costs and heavier specifications, and in certain work of an 
imperative and emergency character, such as widening and thickening 
portions of highways, that had they not been protected would have 
been destroyed under traffic. It was necessary also to use some of this 
money to float bonds, with the alternative of involving the state in 
damage suits from contractors running far into the hundreds of 
thousands of dollars, at a period when contracts were under way and 
bonds suddenly became unsalable because of a low and rigid interest 
rate. However, the use of this money has been so safeguarded that 
despite increased building costs, heavier specifications, emergency work, 
and such unforeseen costs as floating bonds unmarketable at par, the 
funds of the Highway Commission will assure meeting every budget 
obligation. 


FLEXIBLE FUND NEEDED. 


It is the opinion of the Highway Commission that in the future 
federal aid funds should not be budgeted, but should be left to give 
some flexibility to highway financing. 

While congress has definitely committed itself only to federal aid 
appropriations up to and including the year 1925, the United States 
Bureau of Public Roads estimates that the construction of highways 
included and accepted as a part of the federal aid system or as it is more. 
generally termed the ‘‘seven per cent system’’ will take twenty years. 
It would seem that continuous federal aid can be expected as long at 
least as the accepted federal road system is in process of construction. 


FOREST HIGHWAY MONEYS. 


In addition to the so-called federal aid moneys, Congress has also — 
appropriated moneys to aid in the construction of the main highways 
traversing or leading into the national forests. California has been 
allotted this year $1,460,871 from this fund known as the Forest 
Highway Fund. This fund is in addition to the Forest Development 
Fund, intended for the development of roads and trails within the 
national forests. 


DIFFERENCES OVER POLICY. 


Some difference of opinion has developed relative to the expenditure 
of the forest highway funds in California, the Highway Commission 
refusing to approve projects outside of the state highway system. This 


Plate ‘XI. 


Plate XII. 
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State Highway, Sonoma County, showing concrete shoulders and roadway 
ready for asphalt surface. 





State Highway, Sonoma County, laying asphalt between concrete shoulders, 
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refusal is based upon the fact that there are 1000 miles of state highways 
within the national forests in California, and that these highways: are 
inadequately financed. 
- The Commission does not believe that new road obligations should be 
assumed when funds are not available to fulfill obligations that already 
exist, particularly when the new obligations have regard to roads that 
the people of California have not considered of sufficient importance to 
include in the state highway system. In this stand, the Highway Com- 
mission has been supported by the United States ‘Bureau of Publi 
Roads. 

The Highway Commission has regarded these forest moneys as a 
special fund created for a special purpese and. not to be considered as a 
part of the budget. 


BUDGET OBLIGATIONS. 


In the expenditure of the $40,000 000 bond funds, the Ceneeion 
early adopted the policy that it would consider as binding the budget 
prepared by the proponents of the bond. issue, and later ratified by the 
state legislature, although the budget itself was not made a part. of the 
text of the bond issue. It was the opinion of the Commission that one 
road should not be robbed to build: another. Strenuous efforts to force 
the abandonment of the budget were steadfastly resisted by the Com- 
mission. Despite the abnormal cost conditions, on November 1, 1922, 
there was a sufficient sum available to meet every budget obligation. 


SEVEN RECOMMENDATIONS. 


The California Highway Commission has reached certain definite 
conclusions relative to highway financing. These may be pueed 
as follows: 


1.- The demand for roads is so insistent that the public will not be content to await 
their construction on the slow process of a pay-as-you-go plan. Correlated with 
this is the demonstrable proposition that improved roads pay their own way 
with a handsome return on the investment, and hence an investment in es 
roads is a paying venture for the people of the State. 

While another bond issue appears to be imperative, the users of the roads Sectd 

be asked to bear a larger share of the highway burden than has been placed 
upon ‘them in the past. 

3. Future bond issues should not contemplate providing funds for the completion 
of the entire system. ‘The public should realize that the completion of the 
state highway system is many years in the future and that as California grows, 
its road system must grow with it. Disappointment can only follow any bond 
issue which the people are asked to vote EL the promise that it will be the 
last one. 

4. The preferable method is to ascertain the amount of work that can - fe economi- 
~ cally and efficiently undertaken by the California Highway Commission in any . 
one year, and under normal building conditions. With this ascertained, the 

work should then be financed for-a period of not less than five years. 
Such a plan would require a rigid budgeting of the funds of a bond issue. 
Some financial flexibility is absolutely necessary in* the conduct of the work. 

This can be secured if federal funds are left unbudgeted. 

6. The gasoline tax and an increase and equalization of the motor ‘Gehidle fees 

offer a practical and fair method for imposing a larger share of highway costs 

upon highway users. 

The legislature should definitely and rigidly refuse to designate roads as state 

highways unless at the same time finances for their improv ement and mainte- 

nance are provided; nor should any roads be ineluded in a bond issue unless a 

definite allotment for the construction of these roads is made, 
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REGULATION OF TRAFFIC. 


No less important but somewhat less perplexing than the question of 
highway finances is that of the traffic regulation on the roads. 

It is the opinion of the Highway Commission that the present maxi- 
mum weight of 30,000 pounds permitted upon the state highways 
should be decreased to a maximum permissible gross weight of 22,000 
pounds. This latter weight will permit the operation of the five-ton 
truck and its load. 

The Commission believes that the following load limits of some of the 
other states will justify the statement that in limiting loads to 22,000 
pounds California will be imposing no unusual condition or undue 
hardship upon the trucking industry : 

Vermont 12,500 pounds; Colorado 16,000 pounds; Maine 18,000 
pounds; Alabama, Maryland, New Hampshire and Ohio 20,000 pounds; 
Oregon, Utah and West Virginia 22,000 pounds. 

In fact, California, Michigan and New Jersey, each with a 30,000 
pound limit, have the highest weight limits prescribed in the Nation. 
(Engineering News Record statistics, September, 1921.) 

Experience has demonstrated that the mere passage of a regulatory 
law is useless unless machinery is set up for its enforcement. The High- 
way Commission recommends the establishment of an adequate force 
of state motor police to enforce traffic laws on state highways. It is 
the opinion of the Commission that such officers should operate under 
the direction of the Highway Commission for the reason that the body 
charged with the responsibility of maintaining highways should be 
vested also with power to adequately protect them. 


THE “MARYLAND PLAN.” 


The California Highway Commission would also recommend that 
there be written into the law of California by the next legislature the 
so-called ‘‘Maryland Fian.’’ 

This plan has been found the most effective method yet devised for 
stopping overloading, inasmuch as under it, the operator of a truck 
found with an overload can be forced to remove it before proceeding 
farther on the highway. Once forced to leave a portion of his load by 
the roadside, there to incur the risk of damage through the elements or 
loss by theft, and the further expense of sending a truck back for a 
small cargo, operators are careful to avoid future overloading. 

It is the opinion of the Commission that the above recommendations 
with possibly amendments of a minor character will meet with the 
approval of the responsible element of the trucking industry. This 
element constitutes the great majority of those engaged in the industry. 
It is the outlaw operator who has no regard for anything but the profits 
promised on the one load that he is hauling who must be controlled in 
California. 


SPECIFIC RECOMMENDATIONS. 


Recommendations for traffic regulation may be summarized as 
follows: 
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1. The maximum permissible weight on state highways should 
not exceed 22,000 pounds. 

2. An adequate force of state motor police be authorized, for the 
enforcement of traffic laws on state highways. 

3. The above police to be under the authority of the State High- 
way Commission, the body responsible for the protection and mainte- 
nance of highways. 

4. Where portable scales reveal that a truck is éveHOAde traffic 
officers be authorized to demand the removal before the truck pro- 
ceeds on the highway; the so-called Maryland plan. 


CONSTRUCTION PROBLEMS AND POLICIES. 


In view of the fact that the past few years have constituted a tran- 
sition period in California’s highway history, it would indeed be strange 
if there had not been manifested a keen interest and-ecriticism of types 
of road construction and engineering and administration policies. 

The fact should not, be forgotten that the highway transportation 
system of the state and nation is undergoing just such a change as the 
railroads experienced. 

Under the traffic that they themselves created the railroads passed 
from a period of light construction to a period of heavy construction ; 
from the 40 pound rail to 110 pound rail; from single track to the 
double track; from the C. P. Huntington engine, which today looks 
like a toy, to the ciant Mallets. 


COMPARATIVE FIGURES. 


In 1910 when the first state highway bond issue was voted in Cali- 
fornia the total registration of motor vehicles-was 44,142 and in 1922 
to date is in excess of 816,000. If figures were available for the two 
years in motor vehicle miles or in ton miles, the comparison would be 
even more astounding. 

The problem before the Highway Commission was and has been to 
develop a type of road that would give a serviceable mileage to the state; 
that would take care of traffic increasing in an almost unbelievable 
manner; and that could be widened and thickened as the volume of 
traffic requires without the loss of the original investment. , 

The suecess with which this difficult problem was met constitutes a 
triumph of the engineering department of the California Highway 
Commission that has won for the department an enviable position in 
engineering councils the world over. | 


OLD AND NEW ROADS. 


Beginning with the slab fifteen feet wide and four inches thick, the 
conerete roads of California were progressively bettered as traffic 
increased. The minimum thickness was increased to five inches with 
greater thickness where subgrade conditions demanded it. 

Steel reinforcement has been used in increasing quantities. Super- 
elevation has taken the place of the flat curve. Roads have been 
widened to the extent that finances permitted; the edge of the road, 
always a weak spot, has been thickened and strengthened, 
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The traffic has become so enormous now, however, that the Highway 
Commission desires to repeat its warning of four and two years ago, 
that the state must proceed to widen and in many places thicken its 


main highways. Unless approximately 1200 miles of main state high- ~ 


ways are widened and thickened within the next five years, the loss 
through traffic impact and traffic congestion will be very great. 


CAN DELAY NO LONGER. 


As the Commission pointed out in its last biennial report this work 
should be carried on in advance of actual deterioration of the roadbed. 
Funds for this purpose were refused by the last legislature. Limited 
in funds the Highway Commission has exerted every effort to carry 
on this work where emergency conditions existed during the past two 
years. However, the work can not be carried on indefinitely unless 
funds for this special purpose are provided. Given these funds the 
loss to the state of its original investment. will be very small. Denied 
them, the destruction of hundreds of miles of roads can be expected. 
Those in charge of financing the state highway system face a heavy 
responsibility in this matter, a responsibility that can not be avoided for 
another two years. 


PLAN IS READY. 


In this regard the Highway Commission, through its engineering 
department, has evolved a highly successful and economical plan for 
widening and thickening highways. 

Where the old pavement base is still in fair condition, it is being 
widened to 20 feet by the addition of Portland cement concrete 
shoulders 2.5 feet wide, 7 to 8 inches thick, and surfaced with asphaltic 
concrete 24 to 3 inches in thickness. Where the old base is badly 
eracked and has seriously deteriorated a complete new pavement not less 
than four inches in thickness is being constructed on top of the old base, 
making a total thickness of not less than eight inches. 

The soundness of this plan can not be successfully attacked. 

The Highway Commission has done all that it can do. The plan has 
been devised; its success has been demonstrated; the whole question 
is now one of funds. The responsibility rests with the legislature and 
the Governor to give the Highway Commission these funds. 


VARIOUS ROAD TYPES. 


While the prevailing type of road constructed in California has been 
of the cement concrete base type, the Highway Commission is strongly 
of the opinion that there is no one universal type of road. 

The type of improvement to be selected for any road depends 
primarily upon subgrade conditions, the probable traffic to which the 
particular road will be subjected and the amount of money available for 
its construction. 

The Highway Commission has in a large number of instances called 
for bids on alternate specifications of cement concrete and asphaltic 
concrete. In many instances asphaltic macadam has been laid. In 
other instances the improvement has consisted simply of grading and 
graveling roads, 
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Plate XIII. State Highway, Los Angeles County, slope paving. 
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It is the opinion of the Highway Commission that pavement should 
not be undertaken on mountain roads except under the most exceptional 
conditions until these roads have been widened to a minimum of 21 
feet on fills and 18 feet in cuts. Even then the wisdom of paving a 
mountain road is doubtful unless it is found practically impossible to 
maintain the gravel surface under the traffic it is called upon to bear. 


CONSTRUCTION PROBLEMS NOW DEFINED. 


In the construction of highways the road builders of today enjoy a 
great advantage over the builders of the earlier period in that sufficient 
time has elapsed to develop the weak points in highways. Problems 
involved in construction are more clearly defined now than they were a 
few years ago. 

A notable contribution toward better highways was the study of the 
California highway system by the United States Bureau of Public Roads 
in 1920. This study, which was the most intensive investigation of high- 
ways ever undertaken, developed that 874 per cent of the paved high- 
ways of California were in good serviceable condition. Favement’ con- 
stituting 124 per cent of the entire mileage was designated under six 
classes varying from a condition where travel was somewhat impeded 
to one where the road was considered impassable. The noteworthy fact 
was that of 124 per cent, which constituted the impair ed highway, 70 
per cent was on adobe soil, 


BATTLING WITH THE ADOBE. 


The problem of conquering the adobe is accordingly one of the big 
problems before the road builders of California as well as the builders 
of other states. 

In conjunction with the United States Bureau of Public Roads 
the California Highway Commission has undertaken a large number of 
experiments dealing with the treatment of adobe subgrades. In some 
sections the subgrade has been treated with asphaltic oil below the con- 
erete slab. In other places the adobe has been treated with lime. In 
still others gravel and sand have been used. On one section of the Rio 
Vista—Fairfield road, cement was broadeasted into the adobe subgrade. 
The success or failure of these various methods of treating adobe’ sub- 
grades can not be foretold but must-await the test of time and traffic. 

An interesting development of the Pittsburg test road was the relative 
immunity of its subgrade from saturation both from rain and from 
flooded ditches. There the adobe subgrade was prepared in six-inch 
layers and subjected to heavy rolling. It is believed that this offers a 
suggestion for making the adobe subgrade more impervious to water 
than it has been in the past. 

The treatment of adobe soil constitutes but one of many experiments 
that are in progress on California highways. 


OTHER EXPERIMENTS. 


Various sorts of asphalt pavement have been laid to see if a type 
could be developed which under actual road conditions would secure 
an increased degree of rigidity, thus lessening the corrugation difficulty. 
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These same experiments seek to ascertain some method of treating 
asphaltic surfaces to make them less susceptible to skidding. 

Laboratory experiments have been carried on for several years to 
determine the resistance of asphaltic road materials to alkah. These 
experiments indicate that where alkali is active by reason of the pres- 
ence of water, asphaltic roads are less susceptible to alkali damage than 
is cement conerete. 

The Pittsburg tests demonstrated the changes in a concrete slab 
due to climatic conditions are greater than heretofore supposed. Near 
Fairfield the Highway Commission is laying a section with the so-called 
pre-cast slab type. These slabs are cast at a central station under 
uniform casting and curing conditions, and later transported by truck 
to the road and derricked into place. This process, if successful, will 
be invaluable for desert construction where water and materials are all 
inaccessible. 

The Pittsburg tests also emphasized the fact known to road builders 
that impact is the chief factor in road destruction. The Highway Com- 
mission has grappled with the problem of reducing impact to a mini- 
mum by eliminating unevenness in the road as far as it is possible so 
to do. . 
Impact has been found particularly destructive at the edges of roads 
and at the junction between two slabs. By widening roads and by 
thickening the edge, the destructive effect of traffic blows on the edge can 
be and is being overcome. The method of lessening impact at the junc- 
tion of slab, where unevenness of surface is difficult to prevent, is harder 
of solution. Experiments are now being conducted in tying slabs 
together by the use of steel dowels, ecg eet from one section of 
highway into the adjoining slab. 

Reference has already been made to the various types of roads con- 
structed in California, which afford in construction costs and mainte- 
nance charges, a check upon the relative cost of the service they provide. 


CONVICT LABOR ON STATE HIGHWAYS. 


During the past two years, convict labor has been used on the state 
highways to the maximum extent that it has been possible so to do. 
In the early months of this period, the use of such labor was made 
particularly desirable by the shortage of free labor. It is the belief of 
the Commission, however, that even under normal labor conditions the 
value of convict work on highways to the state and to the convicts them- 
selves is such that all available labor of this kind should be employed. 

There are certain difficulties inherent in this work but these can be 
overcome when to firm control is added kindliness of treatment and 
generous attention to physical comforts. 


COST AS COMPARED WITH FREE LABOR. 


With the resumption of normal cost conditions during the latter part. 
of the biennium, the difference that had hitherto existed between the 
cost of free and convict labor on state highways has been materially 
reduced. During the period of 1919 and 1920, the cost of convict and 
free labor in the same part of the state averaged $2.06 per day and 
$5.50 per day, respectively. The average cost for 1921 and up to and 
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Plate AY: Showing method of bank protection adjacent to State Highway Bridge over 
the San Gabriel River in Los Angeles County. 








Plate XVI. Bank protection to protect State Highway Bridge over San Gabriel River in 
Los Angeles County. 
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including October, 1922, showed the average daily cost of convict labor 
to be $2.30 and of free labor $4.50. In this connection, however, it 
should be remembered that convict labor is used in isolated and remote 
sections where free labor costs would run above the average. 

The increase in the cost of convict labor in the latter period is 
accounted for by the fact that the convict camps were located in more 
remote places than in the earlier period, and the cost of taking in ‘sup: 
ples was accordingly greater. 


EXCELLENT ROADS BUILT BY CONVICTS. 


The state is securing excellent roads from convict labor. HKxperience — 
has shown convicts work best on original construction and that they are 
apt to lose interest if assigned to the more monotonous work of reshap- 
ing or widening a road already constructed. Accordingly, these men 
have been concentrated on sections where first corstriyeaon is under 
way. A total of 132 miles of state highway has been built by convicts. 


SUCCESS AND SAFETY OF THE WORK. 


For obvious reasons, convict labor has been employed — in. remote 
mountain districts as the remoteness of the work increases the difficulty 
of escape and thus discourages such attempts. 

Experience has also shown that civilian residents of the sections in 
which these men are employed have little to fear from the proximity of 
convict camps. In the past two years there have been 92 escapes from 
the convict camps. Of these escapes 60 men have been captured. 
Remembering that 1005 -convicts have been employed on highways 
during this same period, the number of escapes is exceedingly small. 

Equally important as the saving to the state by convict labor is the 
value of the work to the convicts themselves. This labor affords an 
opportunity for men convicted of crime to step gradually from prison 
to free life. The eagerness with which convicts seek this work and 
their general good behavior in camp reflects the worthwhileness of 
the work to the men. 


FACTORS THAT LIMIT CONVICT EMPLOYMENT. 


There are certain factors that limit the number of convicts that can be 
employed on state highways. These may be summarized as the need of 
the two state prisons for labor within their own walls; the number of 
prisoners who are physically fit for heavy manual labor; the prison 
records of the men as indicating the safety with which they ean be 
allowed to come in contact with civilians; the ability of the peniten- 
tiaries to supply full crews for camps, as experience has shown that it 
is unwise to mix free and convict labor in one camp; ‘and the amount 
of work in remote sections that the State Highway Commission can 
undertake. 

In only one instance has there been evidence that convict labor on. 
highways was depriving free labor of employment that it desired. In 
this instance a free labor camp was immediately organized. 

The success of the use of convict labor has been made possible by the 
cooperation of the members of the State Board of Prison Directors, 
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Plate XVII. Pittsburg Test Highway, showing special highway built for testing purposes. 











Plate XVIII. Pittsburg Test Highway, showing block markings for recording data. 
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James A. Johnston, warden of San Quentin State Prison, and J. J. 
Smith, warden at Folsom. 

The Highway Commission believes that the policy of employing the 
maximum available convict labor in highway work should be continued, 
not alone because of its saving to the state, but also because of the 
saving in human values that constructive employment in an out-of- 
prison environment makes possible. 


CONTRACT AND DAY LABOR JOBS. 


In pursuance of its policy of letting all work wherever possible by 
contract, the Commission during the past two years has awarded 


contracts amounting to $18,500,000. Day labor jobs undertaken during — 


the same period aggregated $4. 700,000, and were undertaken only 
where special reasons existed. for their construction by state forces. 

A number of conferences have been held with the Contractors’ Asso- 
ciation, and as a result, agreement as to a number of disputed points 
relative to the conduct and supervision of the work have been amicably 


adjusted. The Commission wishes to express its appreciation of the — 


fair and helping attitude of contractors generally toward the work; it 
has been the effort of the Commission and the members of the Depart- 


ment to cooperate with the contractors on the basis of mutual fairness 


and helpfulness. 


THE PITTSBURG TEST ROAD. 


The Highway Commission participated in a series of road tests | 


instituted by the Columbia Steel Company at Pittsburg, California, to 
which reference has already been made. Without elaborating upon the 
value of technical information that these tests developed, it is sufficient 
to say that the tonnage carried on this test road developed beyond 
question that the highways built under California specifications afford 
a traffic service that makes the investment a most profitable one. 

Once more it is proved that California’s policy of building the roads 
to suit the traffic and without ‘‘over designing’’ them is the right plan, 
economically. The easy way would have been to have made the pave- 
ment slabs ‘‘over massive’’ ten years ago but it would have been a 
wasteful policy. 


TESTS TO BE CONTINUED. 


Through the courtesy of the Columbia Steel Works, it has been 
possible for the Highway Commission and the United States Bureau of 
Publhe Roads to obtain the use of the Pittsburg tract for further tests. 
In these new tests, different types of road sections will be installed. 

These tests are of great value inasmuch as they afford road authorities 
opportunity to test out various theories concerning road construction, 
and to obtain ‘‘hurry-up’’ information, impossible of attainment if 
results had to be developed upon highways built for the use of ordinary 
pleasure and commercial traffic. — 
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Plate XIX. Pittsburg Test Highway, showing loaded trucks. : 











Plate XX. Pittsburg Test Highway, showing 50-ton load. 
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‘MAINTENANCE OF STATE HIGHWAYS. 


No less important than the construction of highways is their mainte- 
nance. With the increasing mileage of improved highways, their 
increased age, and the enormous traffic they are called upon to bear, the 
problem of proper maintenance is one that calls for the best thought of 
both highway engineers and administrators. 

Eternal vigilance is the price of good roads. 

Quick perception of where repairs must be made and early repairs 
means not only a saving of roads but a saving of large sums in mainte- 
nance costs. | 


MAINTENANCE SYSTEM. 


The maintenance system of the California Highway Commission is 
based upon constant inspection. Each of the seven divisions of the 
state has maintenance and patrol men who are on constant duty. In 
addition to this, three assistant engineers, attached to headquarters, 
working out from headquarters and reporting directly to the chief 
engineer and through him to the California Highway Commission, 
report upon the condition of the highways. They render a detailed 
report upon the condition of every section of the road, and these reports 
in their original form are submitted and studied both by the engineering 
department .at headquarters and by the members of the Commission. 
Where criticism is voiced, the report is sent to the division engineer and 
his views are obtained and submitted to the chief engineer and to the 
Commission. This system of inspection has proven very effective in 
maintaining the state highways in proper condition. The importance 
of a eareful study of inspection reports ean not be over emphasized. 


OLD COUNTY HIGHWAYS. 


One of the biggest problems of maintenance has been the old oiled 
macadam roads, originally built by the counties, and taken over by the 
state. Many of these roads require reconstruction, but capital funds for 
such reconstruction have not been available. The result has been that the 
cost of maintenance has been excessive, and the condition of the roads 
at that far from satisfactory. With the reconstruction of these roads, 
one of the big maintenance problems of the state will have been solved. 

The same is also true with roads constructed by the state which are 
showing signs of weakness under the present heavy traffic. Maintenance 
costs will run high on these roads until the widening and thickening 
operations already started are completed. 


PROTECTING BRIDGES AGAINST FLOODS. 


A maintenance problem that assumed serious proportions during the 
winter of 1921-1922 was the protection of bridges against floods. Bank — 
protection work hastily thrown in prevented the loss of a number of 
bridges in southern California. Apparently, bank protection work of 
a permanent nature will be necessary on a number of rivers in southern 
California and on the Salinas river in northern California. 
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MAINTENANCE OF SHADE TREES. 


The Pittsburg tests revealed that the paved surface of a road was 
subject to changes due to the heat of the sun to a greater extent than 
had hitherto been supposed. These tests explained the fact observed all 
over the state highway system that shade was a very effective agent in 
road maintenance. The planting of trees along the highways by com- 
munities has been made possible by the agreement of the Highway 
Commission to maintain these trees, and by the purchase of lands by 
the Highway Commission, on which the State Forestry Board is main- 
taining a state nursery. Viewed simply from the point of view of 
highway maintenance and without regard to the beautification of high- 
ways, the wisdom of the expenditure of maintenance money to secure 
better shaded highways is fully justified. 


MISCELLANEOUS HIGHWAY MATTERS. 


While major matters concerning California’s highway system have 
been discussed in some detail, the Commission desires to call attention 
to some further matters of importance in state highway affairs: 


GRADE CROSSINGS. 


Since the inception of its work the Highway Commission has thus 
far eliminated 163 grade crossings with railroads. There are now in 


_California over 250 grade crossings on the state highway system, 


exclusive of industrial spur tracks. Traffic on the highways has 
reached the point where the complete elimination of grade crossings 
seems desirable. By the installation of automatic warning lights, the 
Highway Commission has attempted to reduce the hazard of these 
crossings. It is true that an overwhelming proportion of accidents are 
due to the carelessness of the drivers, but the protection of drivers 
against themselves and the protection of the persons who may be 
riding with careless drivers apparently necessitates the early separation 
of grade crossings. Funds to earry on this work should be specifically 
provided either by legislative enactment or by the inclusion of. the 
needed amount in a bond issue. 


SURPLUS WAR MATERIALS AND THEIR USE. 


During the biennium, the California Highway Commission was 
apportioned much surplus war material by the federal government. 
This material is of varying value and usefulness. Its greatest value 
lies in the trucks received. Thus far a total of 884 trucks have been 
apportioned to California by the War Department. 

The policy of the Commission has been to share the benefits of this 
war material with the counties as far as it is possible to do so without 
depriving the state of equipment that it needs. 

Under the law, the Commission can not divest itself of the title to this 
equipment. By leasing trucks to counties at a nominal rental of $1.00 
per year, however, the law has been complied with and trucks put in use 
that otherwise would have remained idle in the Commission yard. Thus 
far, three trucks have been allotted to each county in the state. 

A further distribution to the counties is proposed with the arrival of 
another assignment of government trucks. 
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State Highway, Stanislaus County, showing Riverbank overhead crossing, 
Atchison, Topeka and Santa Fe Railway. 





State Highway, Placer County, Auburn-Verdi road grade crossing through 
snow sheds, Southern Pacific Railroad. 
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HIGHWAY BEAUTIFICATION. 


The plan devised by the Highway Commission three years ago for 
the beautification of highways by systematic and properly designed 
tree planting is progressing in an exceedingly satisfactory manner. 
Many communities have undertaken the beautification of the highways 
in their vicinity. The Highway Commission desires to express its appre- 
ciation of the cooperation extended to it by the State Board of Forestry 
and by the Highway Tree Planting Committee. 


ROADSIDE ADVERTISING. 


The Commission during the past two years has consistently adhered 
to its policy of refusing to allow the state highways to be used. for 
advertising purposes. While suecessful-in keeping the highway right 
of way free from advertising signs, the work of the Commission has 
been nullified in many instances by adjoining property owners: who 
permit the erection of advertising signs immediately across the line 
from the highway. It would seem that the creation of a public senti- 
ment against the nightmare of futuristic advertising that litters up: the 
landseape and renders unsightly the vicinity of state and county high- 
ways might be a matter worthy of the attention of newspapers, women’s 
clubs and civic bodies generally. 


TRAFFIC CENSUS. 


The California Highway Commission is now engaged with the United 
States Bureau of Public Roads in a complete traffic census of the state 
highway system, the cost of which will be equally shared. This study 
should give an approximately correct estimate of the volume of traffic 
on the state highways, the tonnage the highways carry, the peaks and 
the depressions in the traffic load. Its value in estimating the service 
to which a road will be subjected will be immediately apparent to all 
students of highway matters. Most counties having improved systems 
are cooperating in this work by taking a traffic census on important 
county thoroughfares. 


THE SEVEN PER CENT SYSTEM. 


In accordance with the Federal Highway Act approved on Novem- 
ber 9, 1921, the California Highway Commission has indicated to the 
United States Bureau of Public Roads the system of roads to which it 
will confine federal funds. Under the law, the use of federal aid 
moneys is confined to seven per cent of total road mileage in any state. 
This road mileage in California from the best figures obtainable totals 
approximately 70,000. This state is accordingly confined to 4900 miles 
or 1500 miles less than the mileage in the state highway system. 

Although the federal highway act does not require that the roads 
contained in the seven per cent system be a part of the state highway 
system, the California Highway Commission has designated no roads 
outside of the present highway system as a part of this seven per cent 
system, except where the United States Bureau of Public Roads 
requested the inclusion of short stretches of roads needed to establish a 
connection with the seven per cent systems of Oregon and Nevada. 
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. 
Luther Burbank planting first tree on the State Highway between 
Santa Rosa and Petaluma, March, 1921. 
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These connections were made a part of the federal system, but with 
a very definite understanding that no money would be expended upon 
‘them by the Highway Commission until they were made a part of the 
state highway system either through act of the legislature or by direct 
enactment of the people. 


THE PROBLEM OF THE SMALL MUNICIPALITY. 


There is an insistent demand from a number of the smaller and poorer 
municipalities of the state for aid in financing the highways through 
their limits. Nearly all of these municipalities have shown a willingness 
to help themselves as far as they can, but the problem of building a high- 
way through their city is often beyond their means. The lack of suffi- 
cient valuation of property abutting on the highway prevents the 
improvement being charged to such property. Where the matter was 
acute, the Highway Commission has assisted in the improvement, 
generally by constructing the portion of the road in the less improved 
sections of the city, leaving it to the city to construct in the portion 
where there is a larger improvement. There are, however, a number of 
other municipalities which have asked for such assistance, and where 
some measure of state asistance is warranted. Lack of available funds. 
has prevented such cooperation. 

As a general rule it is the belief of the Commission that the cities 
should be left as in the past to improve the streets through the city 
designated as a part of the state highway system. The fact that the city 
authorities must surrender jurisdiction over a street that the Highway 
Commission improves makes it unwise for the State Highway Commis- 
sion to invade the limits of an incorporated town. Again experience 
has shown that insistence by the Highway Commission upon an improve- 
ment of a city street in a number of instances has launched municipali- 
ties upon a much needed campaign of general street betterment. But 
there are exceptions to this rule. Small municipalities which for one 
reason or another have included large areas in their incorporated limits, 
and which find themselves with insufficient taxable property to improve 
the highway through their limits must have help. It can come from no 
other source but the state. 


CAMPING SITES. 


The large and increasing volume of recreational travel on the state 
highways is bringing to the front a new problem, that of ways and 
means of caring for this travel. The problem of sanitation is in many 
places already perplexing authorities. With this large travel the fire 
hazard to forest and field has also increased. 

Apparently the state and forestry officials will be forced eventually 
to concentrate camping on the more largely traveled routes at selected 
camp sites. 

As far as it has been able to do so without expenditure of funds, the 
Commission has attempted to anticipate this need, and to provide sites 
that later may be utilized for camping. In this same line of endeavor it 
has attempted to prevent the destruction of the natural forest along the 
state highways, and has secured and assisted in securing for the state, 
places of particular interest along the highways. As an instance of 
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this, through the right of way agreement with the Albion Lumber 
Company and the Pacific Coast Redwood Company, a considerable 
acreage of beautiful forest ideally adapted to camping has been secured 
on the Navarro highway in Mendocino County. 

By a very slight change in routing, the Highway Commission was 
also able to secure ownership of the Kelly Hot Springs i in Modoe County. 
These boiling sulphur springs will always prove an attractive feature to 
travel in northeastern California, and their full enjoyment is now 
assured to the traveling public for all time. | 

The Highway Commission has worked hand in hand with the Save- 
the-Redwoods-League in the preservation of redwoods along the state 
highways. 

By insistence that the natural forest along the highway i in’ the: Gee 
from Trinidad to Orick north of Eureka be preserved, the Highway 
Commission was deeded a right of way 80 to 100 feet wide with a fee 


to all the timber. This grant was generously made by the Lagoon 


Lumber Company. 

Conferences and discussions have been had with United States 
Forestry officials of the Western Division, in an effort to work out some 
cooperative plan for installing camp sites on state highways in national 
forests. The importance of this work is mutually recognized, but 
insufficient funds upon both the part of the Highway Commission and 
the Forestry Service has prevented suggested plans from taking definite 
shape. 

In this same connection the Commission is of the opinion that comfort 
stations should be erected particularly along desert roads. 


AN INTERNATIONAL ROAD. 


One of the big routing problems on the California highway system 
is that through the shifting sand hills between Yuma and Holtville. 
This section is now traversed by a plank road. The final solution of the 
problem appears to be to locate the road south of and away from these 
shifting sand dunes. To do this, however, would require that for a 
distance of approximately 15 miles, the state highway be built. in 
Mexican territory. 

Through United States Senator Hiram W. Johnson the Highway 
Commission has taken up with the State Department the matter of 
establishing a neutral zone for highway purposes. While giving 
encouragement to the idea that such a zone may eventually be estab- 
lished, the State Department is of the opinion that the matter must lie 


dormant until governmental conditions in Mexico become more settled. 


THE SNOW PROBLEM. 


Increasing travel upon the roads requires that they be kept open 
either thrcugh the winter or for a much longer period than has hitherto 


been the practice. Following the heavy snowfall which closed the Ridge - 


Route last winter, arrangements were made by the California Highway 
Commission to keep snow plows available there to. prevent the necessity 
of again closing the road because.of snow. 

In the Sacramento River Canyon the heavy. travel has occasioned a 
demand for an all-year route. A snow plow accordingly will be kept 
in service there. : 

















| 
| 
| 
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Plate XXIV. State Highway, Los Angeles County, showing snow conditions on Ridge Route. 





Plate XXV. State Highway, Los Angeles County, showing difficulties of motoring through 
- snow on Ridge Route, 
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It would seem that the time is not far distant when mountain roads 
will be kept open as long as there is sufficient travel to justify the 
expense. : 

This development is of further importance inasmuch as if the highway 
snow plow proves a success, mountain roads may be routed over higher 
elevations, at a saving of millions of dollars in construction costs. 


ALEXANDER SUIT. 


Following the decision of the Highway Commission locating the 
route for the portion of the state highway between Long Beach 
and Seal Beach, Scott Alexander, a property owner in that vicinity, 
brought a suit in the Superior Court of Los Angeles County, 
- alleging that the route chosen by the Commission contravened the 
requirements of the state highway bond measure. The Commission 
answered that it deemed the location selected by it to be the most prac- 
tical and economical. The court held that the choosing of the route — 
rested entirely within the discretion of the Commission, that it would 
not interfere unless bad faith was shown and that plaintiff failed to 
establish that. Accordingly, the court ordered a judgment of nonsuit 
- against Mr. Alexander. ; ee. 


BOND DISCOUNT LITIGATION. 


Action was brought in the United States District Court at Los 
Angeles, by S. H. Mitchell, a resident of Arizona, and directed against 
Governor Stephens, members of the Board of Control and Commis- 
sioners Darlington and Whitmore, having as its ostensible purpose to 
force these officials and others to return to the state approximately 
$225,000 of federal aid money expended in making up discounts on 
bonds sold at a time when bonds were unsalable by reason of a low 
interest rate. 

The bonds were sold upon a plan pronounced legal by Attorney 
General Webb, and sanctioned by State Treasurer Friend W. Richard- 
son and State Controller John S. Chambers. 

When the bond market collapsed in the fall of 1920, the State High- 
way Commission had a large number of contracts under way. Hither 
highway work had to be stopped or contractors had to be paid. If the 
work was stopped, contractors openly stated that damage suits would 
be filed running into huge sums. The action of the state authorities in 
preventing this disaster was both good business and good sense. Recog- 
nition of this fact was given by the legislature of 1921 which amended 
the law to allow the state to sell bonds at their market value. 


IN APPRECIATION. 


The Highway Commission desires to express its appreciation of | 
the helpful counsel which it has uniformly received from Governor Wil- 
liam D. Stephens. His interest in highways has been as broad as Cali- 
fornia itself and has included every county and every community in 
the state. Words but perfunctorily express. the interest that he has 
shown in the work, an interest entirely divorced from any consideration 
other than the proper progress of the work. , 
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The Commission also desires to express its gratitude for the loyal and 
able support given it by A. B. Fletcher, chief engineer of the Highway 
Commission, and the members of the engineering and accounting depart- 
ments; to C. C. Carleton, attorney for the Commission, and the members 
of the legal department; and to Roy A. Murray, secretary to the Com- 


mission, his predecessor John F.. Galvin, and the employees of the 


secretary’s office. 

The Commission also desires to express its appreciation of the support 
given to it by the supervisors of California both through their associa- 
tions and individually. The supervisors were chief factors in blocking 
the efforts of a powerful lobby to enact legislation at the 1921 session of 
the legislature that would have proven most inimical to the road inter- 
ests of California. The keen interest of supervisors in highway affairs 
and their accurate knowledge of local conditions has made the coopera- 
tion of these officials of great help to the California Highway Commis- 
sion. The same helpful cooperation has been extended by the county 
engineers. 

The Commission feels that California can rightly take pride in the 
high personnel of the men and women employed in these various 
departments. 

Grateful appreciation is also extended for the cooperation A assist- 
ance rendered California by the United States Bureau of Public Roads, 
both through Thos. H. MacDonald, chief of the bureau, and through 
L. I. Hewes, deputy chief engineer, and C. H. Sweetser, district engi- 
neer. 

As far as the California highway system is concerned, and the 
manner in which the highway work is conducted, the Commission closes 
this report with the following excerpt from a public statement made by 
Governor William D. Stephens: 


““We must not forget that in ten years time California has created a road 
system that challenged and received the admiration of the world. We should 
not be forgetful of the fact that this system of highways has been so laid out 
that it serves today not only the two large cities of the state but in addition 
66 per cent of the population of California, not including San I‘rancisco and 
Los Angeles, are directly served by state highways. We should not be unmind- 
ful of the economic value of these highways, and should appreciate the import- 
ance of the economic service of these roads, a service estimated by. the Burean 
of Public Roads at $20,000,000 in 1920 on a total expenditure of $42,000,000. 
Nor should we be forgetful of the fact that California’s highway system, 
involving as it does the expenditures of many millions of dollars, has been 
constructed without a breath of scandal or a suspicion of graft. The highways 
of California are today making the lives of our people infinitely more happy, 
and are making our state the playground of the nation. 

I strongly feel that the good road forces of the state should join hands and 
in the words of former Secretary of Agriculuture Meredith in transmitting 
the report of the United States Bureau of Public Roads on the California 
highway system, this state should ‘continue the program of highway develop- 
ment upon which such splendid advancement has already been made.’ ” 


CALIFORNIA HIGHWAY COMMISSION. 
N. D. Daruineton, Chairman. 
CHAs. A. WHITMORE. 
GEORGE C. MANSFIELD, 
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APPENDIX A. 


REPORT OF STATE: HIGHWAY ENGINEER TO 
CALIFORNIA HIGHWAY COMMISSION. 


November 1, 1922. 


To the CALIFORNIA Highway COMMISSION, 
Sacramento, Califorma. 


INTRODUCTORY. 

GENTLEMEN: As in the last biennial report, a series of appendices 
has been prepared for inclusion in this report, compiled chiefly by the 
several department heads at the headquarters office, which cover com- 
pletely the varied activities of the Commission’s work since June 30, 
1920, 

Unless otherwise explained, the statistics in all of the appendices 
relate only to the biennial period ending June 30, 1922. 

The outstanding event in state highway activities during the biennial 
period in 1921-1922 was the adoption by the people of the State of 
California at the general election held November, 1920, of a constitu- 
tional amendment permitting a flexibility of interest rate in the 
$40,000,000 bonds provided by the constitutional amendment adopted 
at the special election of July 1, 1919, such rate at no time, however, 
to exceed 6 per cent per annum. _ 

This has enabled the State Highway Finance Board to fix from 
time to time a rate of interest for blocks of bonds placed on the market 
which accorded with the current interest rates. The bonds were thus 
made salable without difficulty. 

During the last biennium, therefore, state highway work has pro- 
ceeded in a continuous and systematic manner, and in such measure as 
the Commission, after consideration of prevalent costs of labor and 
material, has deemed prudent. ; 

These bond sales, supplemented by moneys received from the United 
States government in reimbursement to the state on federal aid projects 
and by contributions from counties to finance the construction of certain 
county bridges, have enabled the Commission to carry on state highway 
construction during the years 1921-1922 in much greater volume than 
in any other biennium since the Commission was organized. 

On June 30, 1922, the total expenditures from the state highway fund 
amounted to $51,589,127.89, and of this amount $16,590,331.38 was 
' paid out after June 30, 1920. 

Likewise the total expenditures from the motor vehicle fund amounted 
to $11,902,862.76, of which $6,122,311.84 was disbursed between the 
dates of June 30, 1920, and June 30, 1922.3 


4Ffor detailed account of this disbursement see Appendix E. 
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The foregoing figures do not include unaccepted contracts incomplete 
on June 30, 1922, at which time the following mileages of road were 
under contract let and in progress: 


State Highway Under Construction and In Progress, June 30, 1922. 





Miles 

Portland cement concrete base.__. SS a ee ee eee 193.08 
Portland cement concrete base, second story_...--___=--L-____--___-_L_= 12.38 
Asphalt macadam os 2e- 26s Beef a 97.21 
Asphalt conerete pavements -_.22. 75 ote Se ee eee 31.78 
Asphalt concrete surface on concrete base-__2 == =. Se 89.52 
Gravel surface roads 22 ee SS i ee eee re eee 157.68 
Graded. roads. 22 2 2sc ee ee ea ee 454.00 
Portland! cement concrete shouldérs2 <= eee ee See 27.49 
Total! "23 Da Se A Se ir iE er ee eee 1,063.09 


The following table shows the total quantities of grading and pave- 
ment dealt with since the beginning of the work: 


1912-1916 (inel.) 1917-1918 1919-1920*  1921-1922* Totals 

Grading; -cuble=yardsss-2. 6,750,000 2,339,000 1,579,800 4,566,800, 15,235,600 
Concrete base and concrete 

shoulders, cubic yards___-_-_- 882,300 252,900 165,900 423,700 1,724,800 
Asphalt concrete base and top, 

tons 22 oT sa so te ee ae ee ee ee ee ee 82,800 82,800 
Asphalt concrete surface and 

Topeka surface, square yards_ 477,200 31,700 180,200 1,060,300 1,699,400 
Asphalt macadam, square yards. 233,600 — ---____ 196,100 689,200 1,118,900 








*Quantities to June 30, 1920, and June 30, 1922. 


WORK TO BE DONE. 


As nearly as can be ascertained, in the absence of many miles of sur- 
veys not yet made, the state highway system (bond issue roads only) 
includes a total of about 5560 miles. As already shown, work has been 
completed or is now under construction by the combined efforts of the 
state and the counties on 3136.05 miles of the system, leaving on June 30, 
1922, 2423.95 miles on which no work has been done to date. These 
roads or sections of routes are shown below. The sections may be identi- 
fled on the map accompanying this report, marked ‘‘ Appendix R.’’ 
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Portions of System Upon Which No Work Has Been Done, June 30, 1922. 


County Route 
Mendocino ____-_ a! 
Flam poldt, 2 mh 
Eu Dott St 23 7 
Humboldt - 222. ls 
Humboldt’. 22 1 
Del Norte = ase-< 1 
Del Norte_______ al 
A Tae ot Se 3 
SISK y OW baa iS 
Sacramento. 222294 

Atameda,:—— S25 5 
AGO ee eee ee 6 
Los Angeles___-~_ 9 
Monterey —=22 === 10 
eEesiiO ea 10 
Pes ee 10 
OaTe - oe 10 
tie worados.——— i ig 
THIperialre ces ws 12 
Wii Ieee eee eee 15 
(Cousan!#2s2oe=" 15 
SUtter NS See eo 
APD H CCE ee poh Di ae ee ea 15 
UNE el Cee ees oe a) 
Piacepee. 2S 15 
WMaPTpOSa a 18 
SETS Eee ers ee 20 
Chrinitity eet = One 20 
Reith ae oe 20 
05 ah on aaa 2 meen nas 20 
erie tye See 20 
Ehumboldt. 22. 20 
SUGGES Qu 
Pata Strata tat ae 21 
Santa Clara___—_ Pip 
San Benito______ bay 
Los Angeles_____ 23 
ACCES ee vy 
TU V IG ee Cis 
PAO ly eee ee aa 23 
MONO Ms 2s 23 
Mono. Fo 23 
San Joaquin_____ 24 


San Bernardino_26 


Riverside... 26 
iIperigte 2 26 
TE 051 oka) cae y Damen seca 27 
Lipwa¥ o¥ey 2 iw Re Nala 27 
Empertal: <4 27 
SAS EAs oer a 28 
Siastaeeens a 28 
Lim eOn ae 28 
WiGGOCrA as = 28 
Lename, ooo es 29 


Section 
B 


W OUP WUORR “a 


YQ. > 
ri 2) t 
Pies ec 


> Oo 
se) 
vs = Q 


OS) 


BCDEFG 
GHIJKLM 
C 


D-E 


*Improved county road. 
§Built by Forest Service. 


Termini 
Foplend.toe .2s:miles, north ==. 
INO. Ogu le tie ee Se, a 
DNRC UeLELO MVEA CER bye ees eaenetee fee See 
Station 490+00 to 655+00 across Big 
RAO OM wise ea eae Ps oko sees ee eee 
Orick to Del Norte County line______ 
Humboldt County line to Wilson Creek 
Crescent City to Oregon. line________ 
os: Molinos’ towRed:iBlutis 3 Se > 
Gazeta tOu) Pekka © 2 a ee es 
Galt ton southerly. boundary. 222s 
Castro Valley road to Hayward____-- 
Sacramento River to end of paving 
NVESEme CACrAIMMOCMT Oma eek eee 
Long Valley road to easterly boundary 
Monterey County line to Coalinga___— 
1 mile north of Lemoore to Hanford__ 
Nisalia. to: Toree Rivers 2 223s <i 
Placervibe- to Sportsman WHalle==—_—~ 
Westerly boundary to Myers Creek__ 
Upper Lake to Colusa County line___ 
Lake County line to Williams 
Meridian. to .sutter’ City. 2222-2 
Marysville to easterly boundary } 
Yuba County line to Placer County | 
Gigi e eS peat gl ae NP gon SO gS oP a 
Nevada County line to Route 37 | 
MG QEG ISC Oi) ota b: oct es ees Sew, J 
Bricebure.nto nl Portalio = 2 ese 
Trinity County line to Tower House__— 


2 miles south of Weaverville to 
EVULCALMO Re WEI Gy Myatt ees eee oe Se ee 
Shasta. County line to Tom Long 
CTO R ISS alae 2c Pa SEE ips, SCR ag el ae te Padi ae dh ra 


Burnt Ranch to Humboldt County line 
Eelenap ite. Deuslas Citys. 
Arcata to Redwood Creek_~_________ 
Oroville to Plumas County line______ 
Butte County line to Quincy________ 
Junction Route 32 at San Felipe to 

San ‘Benito’ County line 22" Ss: 
Santa Clara County line to Hollister_ 
Palmdale. tor Lancaster... Ss 
Mojave to Inyo County line__________ 
Kern County line to Indepenience 


Magee Creek to Deadman Creek______ 
HDoctown. to —Bridseport=—22 =. = =k Se 
Lodi, to ;Clementigwvess = = aoe 
San Bernardino to 0.29 miles north 

southerly, poundary 22. ==. 2o-..)= 
Beaumont-to. Banning t. 2f22 22 3S 
3.2 miles south of Trifolium Canal to 

MLTR Yc ye ee ne 
El Centro to East High Line Canal__ 
New County Well to County Well__-- 
Through Yuma Indian Reservation__— 
Redding to 2.3 miles south of Ingot__ 
Burney to Lassen County line_______ 
Shasta County line to Modoe County 

\Ghelel epee SS es: La ie, ene ee eee 
Lassen County line to Adin Summit__ 
Red Blut tow Paynes Creeks 2c 


Miles 


eae 


rere 
SRA Ww oo 
NOROSOYANAS 


Do pH 

DORN MINS AIWS 

PROD RP ARNT 
* 


Co ww 


81.6 


County Route 
THAIN ee =o 29 
i Pak ohne Gyo pee ee 29 
Laissenw ee 29 
Was Sel aes 29 


San Bernardino__31 
Santa cselara—2- soe 


MEATS, sacs 32 
NEC erp eee eo ee 33 
ASS OT Tv gc ee sents 33 
Kerner es ee 33 
Sacramento —-__34 
Placervo23 2s ot 
Nevadas 2 S222 Ski 
Srerra, Oa. So ss & Sit 
PlAGCR Hae eet 38 
Nevadai arc = 38 
Hresnotr == 222 os 41 
Hires; p=) ae AT 
San Bernardino__43 
Del-NorteLo. 2 46 
Humboldtee.- 46 
Siskiyou == === 46 
Glenn so) ee 47 
BUtterc 24] eee 47 
Mendocinass2-2—— 48 
Waa koe a2 see 49 
IN AO AS Ss Se cece ee 49 
VOLO} ooo. ee 50 
a Ke ees ae ea 50 
Sonoma =.= 51 
Marines @ ee Se 52 
Miainvers 2s e—— 2 52 
SOLA On tes = ee 3 
sAMNNED LON ere ae 54 
San Mateo__---~- 55 


San Mateo 
Santa Clara 
Santa Clara } 
Peas 
Santa Cruz | 


Monterey: 2 30. 56 
San Luis Obispo_56 
Santa Barbara__57 
San Luis Obispo_57 


Santa Barbara__57 


San Luis Obispo_57 


Hern 25. ees BOT: 
Kernee. sone ae 
1K S4g 2 ena ae se 57 
CT a = a Ur 58 
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Section 


ABCDEFGH 


ABCDE 


> 
w 
cz 


© 


> 
>>> bib b> >>> > > 


ABCD 


ABCDEFGH 


BCD 
EFGHIJKL 


ABC 


24 miles N.W. of Chico to Chico 


Termini 


Paynes Creek to eleven miles east-_ 
Chester Grade to Lassen County line 
Plumas County line to Coppervale_—_— 
Johnstonville to Nevada State line___ 
Victorville sto. Garstow. 3 5 
Galt oy LO gece Se a een ee 
Merced County line to Route 4 near 

Ce Tih oye ee Se ee ee 
San Luis Obispo County line to Junc- 

10m spuImMpinge sstatvion= 2 4. ee 
Hart Station togWasco. 22. 4¢ > eee 
Wasco tt -~MamMmosa  S..=. tee lee 
Router 4 near =Arnold “to Clay 
Nevada County line (Auburn to Sum- 

iit), MintP ese ee ee ees 
Placer County line to Sierra County 

Gg aa Seg ia 
Nevada County line to Nevada State 

Lge! 4552 ee a eee 
Tahoe City to Nevada County line_- 
Placer County line to Route 387 at 

"ERUCK Cert. ae at Fe ee ee 
General Grant National Park to 

Kines. River .Canyonss. ==22i22e-." 
Lockwood Creek to Boulder Creek___ 
Deep Creek to Metcalf Creek________ 
Route 1 near mouth of Klamath River 

to, Humboldt. County line --s.2 = 
Del Norte County line to Siskiyou 

Ore 7 03 chm gies et: pumememnenote AMrNe I) Se Bit a ci oS 
Humboldt County line to Happy Camp 
Orland to Butte County line 


McDonalds to Flynn Creek__________ 
Naa County line to Lower Lake 
Calistoga to Lake County line 
Rumsey to Lake County line_________ 
Yolo County line to Lower Lake 
Beltane to Sheliville_- se eee 
AICO) to.-023° mile" easterly _.22 = 3 
Belvedere Crossing to Tiburon 
Fairfield” to” Denvyerton. 2 ee eee 
County line near Michigan Bar to 

Dey town. tol es et Sere are 
Sneath road to Santa Clara County 

RRO Ao oe 5 eS ee ee 
San Mateo County line to common 

corner to San Mateo, Santa Clara 

ands Santa Cruze COUN bes.se = ae ee 
Common corner to San Mateo, Santa 

Clara and Santa Cruz counties to 


Carmel to Monterey County line 
San Simeon to 6 miles north_________ 
Buckhorn Creek to 2nd crossing Cuy- 
UN ro Cita tan 2 eee ee 
2nd “crossing Cuyama River to } 3rd 
enossing —Cuyaimia Rivers. 2. as 
3rd crossing Cuyama River to 4th 
crossing Cuyania, (Rivers eee ee 
4th crossing Cupane. River to Kern 
COUNTY, JIG” ae nwt. Oe nee ee 
Westerly boundary ie Maricopa 
Maricopa tO -BawKersneldy 22> seen 
Bakersfield to Freeman (via Walker’s 
Pass): vo ee ce ee ee ee 
Mojave to San Bernardino County line 


#Under construction by Forest Service. 


tPartially improved county road. 


*Improved county road. 
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County Route Section 
San Bernardino__58 


Los Angeles_____ 59 

SNA 0g Wh ae oe ae eee 60 A 
StnCE oben ee 60 A 
MoenLwratrie. 2% 60 A 
Los Angeles_____ 60 A 
Los Angeles_____ 60 CDE 
aR. 2 a 60 ABC 
Los Angeles_____ 61 


Los Angeles____62 


ay C0 eee ee 63 Wee 
DUR GH Eight 63 A 
oVverdites. 4 64 


*Improved County Road. 


76.9 miles in incorporated cities. 


Termini 
Kern County line to Needles (via Bar- 
SHOME) 3oase ee a See, Oe 
Lancaster to-Baileyars so sso os ed 
Oxnard: to, EHuecnemesrodd-<-- =a ae 
Hueneme Road to Point Mugu___.____ 
Big Sycamore Creek to Los Angeles 
County Tine 2 eee eee ee 
Ventura County line to easterly bound- 
hye Wa libonRanc hs oe semeyeeee ot 
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‘Taking certain significant periods into consideration, namely, the pre- 
war years, the years of the war, and those since the armistice, brings 
out some interesting facts as shown by the figures below: 


Average Contract Prices, °1912-1916 (Inclusive). 










































































ee 
Broken 
3 Concrete, Concrete,2 
Year Grading! including Wigan a stone and Site exclusive 
(per cu. yd.) | all materials ( x tots gravel, (er bbl.) of materials 
(per cu. yd.) oe delivered ~ ; (per cu. yd.) 
(per ton) 
Ties: ae es $0 39 iG Be ee ee 3 jal or eee 4 of Lt eee 4 
LOT ees. ee 0 46 5 91 $0 56 $0 58 1 65 $2 56 
aA) b CAR NS toes oh 0 51 6 75 0 54 0 8&5 1-70 3 03 
19Gb Se ee Te 0 45 6 26 0 58 0 76 1 74 2 84 
LGTG2 eee 0 37 6 37 0 60 0 76 1 80 2 90 
Average®_____ $0 49 $6 35 $0 56 $0 78 $1 70 $2 92 
Average Contract Prices, 51917 and 1918. 
: Broken 2 
Concrete, Concrete, 
Year Grading! including Ptoyer a stone and Cea exclusive 
(per cu. yd.) | all materials : Sori gravel, (par Bes of materials 
(per cu. yd.) ee oe delivered P : (per cu. yd.) 
(per ton) ; 
{007 or ee ee $0 73 6$8 03 $0 66 $0 86 $1 80 $4 17 
LGUs eee ee 0 78 610 51 1 05- 1 28 2 20 5 58 
Average®_____ $074 | $8 67 $0 76 $0 96 $1 90 $4 51 
. ' | | 
Average Contract Prices, °1919 and 1920 (to June 30, 1920). 
Concrete, Broken Concrete, 
Year Grading1 including ae . d stone and haa exclusive 
(per cu. yd.) | all materials (oapton gravel, (oer BELG of materials 
(per cu. yd.) D delivered pe : (per cu. yd.) 
(per ton) 
p21): eae Bowie, $0 96 $13 08 $1 10 $1 33 $2 64 $6 37 
DUANE Ses Se eres 110 316 25 POS 1 41 2 68 7 64 
Average®_____ $1 01 $14 82 $1 17 $1 37 $2 66 $7 00 

















Average Contract Prices, °1921 and 1922, 
(Costs are from June 30, 1920, to June 30, 1921, and June 30, 1921, to June 30, 1922.) 











Concrete, | Broken Concrete,? 
Wee Grading1 including rare d stone and Pa iy exclusive 
(per cu. yd.) | all materials (wer tort) gravel, ( ait ) of materials 
(per cu. yd.) Pp delivered be ; (per cu. yd.) 
(per ton) 
Rigg ae eee $0 94 S17 34 $1 74 $2 09 $3. 39 $7 OTE 
Ihe to ee SE 0 71 14 29 1 47 a Fi 3 10 5 O01 
Average®_____ $0 78 $15 75 $1 63 $1 94 $3 23 $6 96 




















1Includes all classifications. 

2This is the item upon which the poteenctete bid in most cases; the state supplies the 
materials. 

8Only a six-month period, January 1, 1920, to June 30, 1920. 

4In 1912 the contractors in all cases except one furnished the concrete aggregates. 

SWeighted average. 

®In 1917 and 1918 the paving concrete was enriched from 1:2$:5 mixture to 1:2:4. In the prices 
stated, allowance has been made for this change. 
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These data show that during the war period the earthwork cost about 


_ 51 per cent and the concrete about 37 per cent more than during the 


pre-war period and that during the last biennium the earthwork has 
cost 60 per cent and the concrete 132 per cent more than they averaged 
to cost before the war. 

It is also worth while to note that before the war the cost of cement 
delivered averaged $1.70 per barrel, and that during the last biennium 
the average delivered price has been $3.23 per barrel, or an increase 
of 81 per cent; also, that the labor, hauling and manipulation cost of the 
concrete shows an advance during the same interval from $2.92 to $6.96 
per cubic yard, or 137 per cent. 

It is true that cost of construction was on the upward trend in 1919, 
the year after the armistice, nevertheless, the fact that such cost would 
continue to increase for several years thereafter and that the subsequent 
decline would be very slow was not expected when the budget was pre- 
pared on the basis of which the $40,000,000 bond issue was voted in 
1919. With the hope that costs might more nearly have returned to 
normal before any appreciable expenditures had been made out of this 
last bond issue the estimates were based very largely on pre-war costs. 
The rapid advance in unit costs since that date, however, and the very 
slow subsequent decline, if any, in such costs, have resulted in such a 
decided increase in the total cost of construction that bond moneys 
voted to date will not begin to be sufficient to make it possible to com- 
plete the system. Many of the roads provided for in the bond issues 
will remain but half completed when the $40,000,000 bond funds are 
completely exhausted. 

There is an urgent necessity for widening and thickening the paving 
on the main highways of the state. This widening and thickening will 
require such a large expenditure of money that it will not be possible 
to provide for any new construction from the funds derived from motor 
vehicle license fees or other means of taxation, other than bond issues, 
for years to come. 

It would therefore appear that if the state highway system is to be 
carried to completion the only solution is another bond issue at an early 
date, or failing that, large legislative appropriations of moneys from 
the general fund. 


HIGHWAY COSTS AND ADMINISTRATION EXPENSE. 


The table following shows the expenditures for state highway purposes 
from the beginning of the work to June 30, 1922. 

The table also segregates these expenditures into the following items: 
Highways; Equipment and Stores; Engineering and Inspection in 
Connection with Contracts; Preliminary Surveys; Administration 
Expense at Division Offices and Administration Expense at Headquar- 
ters Office. 

It is interesting to note that by June 30, 1922, of the total expendi- 
ture 88.17 per cent had been used for direct highway costs and equip- 
ment, while at the date, December 31, 1914, only 80.75 per cent went 
for such purposes. 

The table also shows that the administration expense of the work 
(both headquarters and divisions) by June 30, 1922, had been reduced 
from 6.23 per cent to 4.68 per cent. 
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Plate XXVIII. State Highway, asphalt plant in operation, Colorado Desert, Imperial County. 





Plate XXIX. State Highway, Merced County, showing thickening or second story work. 
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In like manner the preliminary survey percentage was reduced from 
7.86 per cent to 3.70 per cent on June 30, 1922, and the engineering and 
inspection expense from 5.16 per cent to 3.44 per cent. 

It will be noted that during the last biennium when the construction 
work has proceeded at a more uniform rate than was possible during 
the previous years a stabilization of the organization not possible in 
previous years resulted, and the administration expense was reduced to 
3.64 per cent, this notwithstanding the fact that during the last two 
years the Commission has participated in much research and special 
investigational work, such as the Pittsburg test highway, traffic regula- 
tion and traffic census, (more fully described hereafter) the cost of 
which special work is charged against the cost of administration and 
not as a direct highway construction charge. 


THICKNESS OF CONCRETE BASE. 


Early in the report a table is given showing the several types of 
work in the state highway system. It is shown there that of 1968.45 
miles of paved road 1706.47 miles have been constructed with a Portland 
cement concrete base. . 

As was pointed out in the 1920 report of the California Highway 
Commission, in the California work there is no such thing as a concrete 
road as the term is technically understood. The roads are not like, or 
have they ever been intended to be like, the concrete roads of the East 
and ‘the Middle West. There a heavy concrete pavement, often as thick 
as eight inches, is laid as the ultimate road. The concrete is mixed very 
rich in cement and the concrete is intended to remain without surface 
of any sort, the concrete itself to serve as a wearing surface. 

At present on the California state highways, no Portland cement con- 
crete bases are being constructed less than five inches in thickness and 
the thickness is increased to six inches and sometimes to an even greater 
thickness where subgrade conditions are particularly adverse. 

However, even though it is and always has been the intention of 
the California Highway Commission that the four- and five-inch Port- 
land cement concrete bases should be ultimately surfaced with an asphalt 
surfacing, when the funds therefor became available, nevertheless, it 


is a fact that under California climatic conditions and where the sub- . 


erade conditions are good the five-inch Portland cement concrete and 
in many cases even the four-inch Portland cement concrete bases have 
stood up for many years under heavy traffic without serious deprecia- 
tion. In fact, many of the sections of four-inch base built from seven to 
nine years ago are in such good condition today that an expensive thick- 
ening program is not justified until some of the later constructed sec- 
tions in the more heavily traveled districts are widened and thickened. 
In 1912 there were fewer than 100,000 motor vehicles in the state, 


whereas, the records of the Motor Vehicle Department show more than 


816,000 to date for 1922. 
Even though the earlier built pavements have stood up remarkably 
well under the heavy increase in traffic, nevertheless, they were not 


originally constructed to stand the traffic which they are called upon 


to bear today and are rapidly getting in such condition that extensive 
reconstruction will be necessary, unless funds are provided at an early 
date for widening and thickening. 
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Cement Concrete Shoulder and R/2 (nches to Binches A Asphalt Concrete 

Wearing Surface. 


It was the hope of the Commission that a gasoline tax would be 
adopted at the last session of the state legislature, thus providing funds 
for a comprehensive program of widening and thickening the main 
trunk line highways of the state. Owing to the failure of the legisla- 
ture, however, to pass any remedial measures of this nature, the Com- 
mission has been unable, during the past two years, to carry on more 
than a very limited widening and thickening program. 

In Appendix P is a table showing all of the work of this nature which 
has been done to date on the state highway system. 

There is an imperative need for augmented motor vehicle funds, or 
perhaps better, for a new fund such as might be created by a gasoline 
tax, which can be devoted exclusively to the work of widening and 
thickening the 15-foot bases. 
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Plate XXX. State 


Highway, Los Angeles County, showing widening and thickening 
of old concrete base. 





Plate XXXI. State Highway, San Benito County, showing widening and thickening 
of old concrete base. 
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NEW BUILDINGS. 


In Appendix D will be found a description of the new repair shops 
and testing laboratory erected during the past year at eer in 
Sacramento. 

The large number of motor trucks and other surplus war equipment 
received from the United States government have made it necessary to 
provide extensive storage facilities in Sacramento and also shop facili- 
ties for repairing and overhauling this equipment. 

The chemical testing laboratory, which up to 1921 was under the 
direction of the State Purchasing Agent, was as a result of the organi- 
zation of the Department of Public Works, placed under the jurisdic- 
tion of the Division of Highways. 

The large number of physical tests being carried out at the California 
Highway Commission physical testing laboratory, together with the 
work of the chemical testing laboratory, made it necessary to erect 
adequate quarters for the conduct of this work and a new testing labora- 
tory building has been recently completed which will be fully equipped 
to handle all of the needed tests and analyses. 

The blueprinting and photostating departments are likewise housed 
in the testing laboratory building. 


EXPERIMENTAL AND RESEARCH WORK. 


As in previous years, the Commission has conducted and has partici- 
pated in much experimental and research work during the past two 
years. 

Special research work is being carried on throughout the United 
States on a much more extensive scale at the present time than ever 
before in the history of highway building and just as California has 
always been to the front in her road construction program so has the 
Commission taken a leading part in the research work conducted by 
state and governmental organizations. 


PITTSBURG TEST HIGHWAY. 


The most extensive work of this nature conducted by the California 
Highway Commission, in cooperation with the United States Bureau of 
Public Roads, is the test highway at Pittsburg, California. This high- 
way was built in 1921 by the Columbia Steel Company of Pittsburg for 
_ the purpose of testing to destruction, if possible, sections of Portland 
cement concrete base constructed under varying specifications for thick- 
ness, cross-section and reinforcement. 

The work was taken over in 1922 by the United States Bureau of 
Public Roads and the California Highway Commission as a cooperative 
project and all traffic tests were completed on July 27, 1922. 

A detailed report giving the results of the tests is now in preparation 
and it will be published at an early date. It is therefore not necessary 
at the present time to go into a more lengthy discussion of this test. 


SUBGRADE TREATMENT. 


Special subgrade treatment has been carried on through a section of 
adobe country in Solano County, between Denverton and Rio Vista, the 
object of the test being to determine, if possible, an economical method 
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of treating adobe so as to eliminate the swelling and the plastic condition 
of that. kind of soil when saturated with moisture and the subsequent 
shrinkage and cracking when dried out. The plan was to mix with the 
soil Portland cement, hydrated lime, limestone dust, and asphaltic oil 
in varying proportions. 

The work was started in November, 1921, four sections of cement 
mixture being partially completed before the wet weather compelled the 
suspension of work. 

On account of the partial completion only of this portion a complete 
new start was made when the work was again taken up in the spring 
or, 1922. 

Eleven 500-foot sections and one 380-foot section were treated as 
follows: . ens 


Section 1, Station 177+50 to 182+50, 1:10 cement mixture_________ 12” depth 
Section 2, Station 182+50 to 187+50, 1:20. cement mixture______..__ 12” depth 
Section 38, Station 194+00 to 199+00, 1:10 cement mixture________.. 6” depth 
Section 4, Station 212+00 to 217+00, 1:20 cement mixture____-___- 6” depth 
Section 5, Station 217+00 to 222+00, 1:20 hydrated lime__________ 12” depth 
Section A, Station 248+50 to 253+00, 1:10 cement mixture____.____ 6” depth 
Section B, Station 2538+50 to 258+50, 1:20 cement mixture_________ 6” depth 
Section C, Station 258+50 to 263+50, 1:20 cement mixture_________ 12” depth 
Section D, Station 263+50 to 267+30, 1:10 cement -mixture_________ 12” depth 
Section 6, Station 268+00 to 273+00, 1:20 limestone dust__________ 12” depth 
Section 7, Station 273+00 to 278+00, No foreign substance 

Section 8, Station 278+00 to 283-+00, 60% asphaltic oil______-_____ 12” depth 


It was necessary to select segregated sections, as there was no stretch 
ef road which would permit of continuous sections. The work done late 
in 1921 consisted of four sections of cement mixtures, located between 
Stations 248-+-50 and 267-30, a total length of 1880 feet. 

Heavy adobe soil was found in the above locations. This soil was 
turned up with a heavy 5-dise plow, drawn by a 75 horsepower tractor, 
later superseded by a 60 horsepower tractor. The plowing was followed 
by a spike-tooth harrow and roller to break up the clods. 

Sections 6, 7 and 8 were continuous, and were the first to be worked. 
These sections broke up in hard lumps, as this grade stood over the 
winter and was well compacted by rains and traffic, and had to be 
plowed 6 times and harrowed 8 times, the operation of plowing and 
harrowing being done separately after the first time over it. 

Sections 1 and 2 were then plowed, and the soil turned up damp; these 
two sections were then left to dry out, and sections 3, 4 and 5 were . 
plowed, then sections 1 and 2 turned over again. 

Sections 1, 2, 3, 4 and 5 were then plowed and harrowed three more 
times to a width of 21 feet and a thorough pulverization (47-4”) of 
the soil was secured. 

The cement, hydrated lime and limestone dust were spread by hand. 
The asphaltic oil was spread with a 500-gallon capacity oiler, using a 
pressure spray, and was applied cold. 

The oil was hauled from Garfield station on the San Francisco and. 
Sacramento Railway, a distance of approximately three and one-half 
miles. 

After the cement, hydrated lime and limestone dust had been spread, 
these sections were plowed and harrowed three times and a very 











Plate XXXII. 


Plate 


XXXII, 
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State Highway, Solano County, subgrade treatment adobe soil, cement 
mixture 1 part to 20, six inches deep. 





State Highway, Solano County, subgrade treatment, showing oil. mixed 
with adobe soil, twelve inches deep. 
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thorough mixing of the cement, hydrated lime and limestone dust with 
the soil was secured. After every second application of oil, section 8 
was plowed and harrowed three times in all, the oil being thoroughly 
mixed with the soil at the rate of 5 gallons per square yard. 

The sections then were shaped and rolled dry. The contractor next 
proceeded to water and roll sections 5, 6 and 7, and place his header 
boards and build the subgrade. 

The oil section worked up well and formed a very solid subgrade. 
The plain adobe section, 7, showed a great many cracks after watering 
and rolling. The limestone section, 6, showed numerous surface checks 
to a depth of one-half inch. The hydrated lime section, 5, showed num- 
crous fine checks after watering and rolling. | 

The cement sections placed in 1921 were fairly free from checks 
between Stations 258+50 and 267+30. From stations 248-50 to 
258-+50, there were numerous checks from 3” to 1” deep. 

After the subgrade was treated as above described a Portland cement 
concrete slab 18 feet wide and 5 inches thick was constructed thereon. 
Observations will be taken from time to time on the action of the pave- 
ment constructed over the treated and untreated sections, to ascertain 
the benefit, if any, of such special subgrade treatment. 3 


PRECAST SLAB. 


Another experimental section of highway is now under construction — 
in Solano County from Suisun easterly. A portion of this section will 
be constructed of precast slabs. These slabs, of varying dimensions, are 
how being cast in a casting yard in the city of Suisun. As soon as they 
have cured sufficiently the slabs will be transported to the site of the 
work and installed. 


EXPANSION JOINTS. 


On another portion of the same section the concrete is being cast in 
place with expansion joints. Steel dowels will be placed connecting the 
sections of pavement at the expansion joints on a portion of the work 
and on the remainder these dowels will be omitted. The object of this 
experiment is to determine whether installation of the dowels at expan- - 
sion joints will prevent the tendency of the adjoining slabs to buckle, 
thus making the pavement rough for traffic. 


WILLITE. 


Some experimental work has been done in connection with the con- . 
struction of a patented pavement, known as Willite. The proponents 


crete, Topeka or sheet asphalt: mixture, thus enabling a poorly graded 
mixture of sand and rock or a mixture of very fine blow sand and asphalt — 
to be used where better materials can not be secured economically. 


As some of the state highways in California must be built across desert 
sections where the importati 


sive and where the loeal 
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that the investigation of a pavement designed to overcome the peculiar 
- difficulties encountered under such conditions was justified. 

A contract was entered into for the construction of a ten-mile section 
in Imperial County from the Highline Canal east of Holtville, easterly, 
under the Willite specifications, and this work is now under con- 
struction. 

Some two years ago, a short section, approximately one mile in length 
was constructed in the same locality under the same specifications. Some 
pavement has likewise been laid in the same locality without the copper 
sulphate, but with the use of a harder asphalt. 

To date, no advantages have been noted in the pavement built under 
the Willite patent, which would indicate that this type of pavement has 
any superiority over the standard asphalt mixture properly constructed 
with the same aggregates. 

Two short sections of Willite surfacing on Portland cement concrete 
base have been constructed, one section in Tulare County west of 
Visalia, and one section on the Ridge Route, near Castiac, in Los 
Angeles County. Results there, however, do not indicate any advantage 
in this type which would justify further experimentation with the 
Willite type of pavement. 


ALKALI SOILS. 


Experiments have been continued also at the testing laboratory to_ 


ascertain the action of. the alkali soils encountered on the routes of the 
state highway in California, on two sections of state highway in Los 
Angeles and Kern counties, between Lancaster and Mojave. Where 
alkali was apparent in the soil the subgrade was treated with a light 
grade of asphaltic oil. 


MAINTENANCE. 


In Appendix O will be found a detailed statement of the expenditures 
for maintenance, together with an analysis of the expenditures. 

There were on June 30, 1922, approximately 3595 miles of highway, 
both graded and paved, under maintenance by the California Highway 
Commission, an increase during the last two years of 490 miles. These 


highways then had been under the jurisdiction of the Commission and 


under maintenance by the Commission an average of 5.06 years. 

A total to June 30, 1922, of $10,882,426.94 had been expended on gen- 
eral maintenance and for resurfacing, widening and thickening during 
the entire period that these roads have been under maintenance, or an 
average expenditure of $597.84 per mile per year. Of the total mileage 
approximately 1968.45 miles are paved and have been under mainte- 
nance an average of 4.13 years. 

The greater part of the 15-foot by 4-inch concrete base was built dur- 
ing the first three or four years of state highway construction. 

An analysis of the maintenance expenditures on these early built roads 


shows a very low expenditure for the length of time they have been in ~ 


use. 
In 1912, the first year of construction, contracts were let for approxi- 
mately 100 miles of 15-foot by 4-inch conerete base roads. : 
On June 30, 1922, these roads had been under traffic an average 
of 8.22 years. There has been a total expenditure of $348,991.29 for 
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Plate XXXV. Precast slab construction at Suisun, Solano County. 





Plate XXXVI. Precast slab construction at Suisun, Solano County. 
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Plate XXXVII. State Highway, Sonoma County, completed concrete base, 





Plate XXXVIII. State Highway, San Benito County, showing concrete mixer in 
operation for widening and thickening old concrete base. 
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maintenance and replacements of the pavement itself throughout this 
entire period, or approximately $3,551.71 per mile. The average 
expenditure for maintenance and replacements of the pavement base 
and surface has been $432.05 per mile per year. 

The above figures are exclusive of widening and thickening expend- 
itures. Twenty-one and ninety-eight hundredths miles or 22.37 per cent 
of the above 100 miles constructed in 1912 have been widened and thick- 
ened. 

The lowest cost per mile per year has been in Placer County, between 
the southerly boundary and Lincoln. On this section an average of but 
$227.07 has been expended per mile per year for maintenance and 
replacements of both base and surface during the period of 8 years that 
this road has been under maintenance. 


FEDERAL AID HIGHWAY WORK. 


Following is a table showing federal aid apportionments to California 
to date: 


FEDERAL AID ALLOTMENTS. 
$75,000,000 Fund. 


Miscabevear vemuuie J uncwoUe, VO Ta stot eee es Like $151,063 92 
Miseal vedreerains Juners0; 19152 0 oe a 302,127 84 
PiscdleVeaProtieilie) ) Uder aU Lo kos Los a. sel bee Foe. 456,167 23 
Hiscaleyear ending June ss 0" £97 0c ee eS Lf GY a 609,699 32 
BUSCA Mea BUI CI Sa) WUITGs oi, ko 2 lee aes Se Be 763,668 88 
UNOS lia cg ee ee eee ie ee ie SN bo ee $2,282,727 19 
$200,000,000 Fund 
Masewle oat erect June ol, tole. 2 er oe $1,524,248 30 
Miscalevear endings June 30; et 9202 sess ee ee ee 2,286,372 45 
BISCAle LOlreorain ead UNeL OO. slog te ee eee Vrs 2,291,006 63 
ere ee oot oe ee eg 6,101,627 38 
$75,000,000 Fund 
Migen= weir -encine June oOm 192222) ae Bente ea eee $2,462,098 53 
SSCS ie ule 2 2 RE Er ER Rees SO eas oe ki Oey ad eee 2,462,098 53 
og Op loa y a eee Oo I Ses eee SFr Nt de? OO $10,846,453 10 
$190,000,000 Fund 
Huse wear sengiie sume 10, aOn St ei yw Se $1,641,399 02 
Fiscal year ending June 30, 1924 (estimated) __________ Deore Low le 
Fiscal year ending June 30, 1925 (estimated) _________ 2,462,098 53 


Ree ee Te Pn a are pe ee ss Se a a 6,227,316 27 


Total federal allotments to California other than Forest 


aie ae ie ae trae Oe ee ee ae ee ee $17,083,769 37 


FOREST HIGHWAY FUND. 


Total apportionment to California under the Federal Aid 


Pie aur ones 8, VO9 The see a ok he oe ee ee $1,460,871 00 
Deductions by United States Government: 
HOPDeTTCOM UOC eng 2 tos. Se peered (ee TR oS $146,087 00 
LUSDCL Cente COmtiTe ONGlOSS an wee eee 146,087 00 
eae Te Se ee, eee ee Se ee ee eee a 292,174 00 
Net amount saveila bie storm constractionwe 2924: + se 226s ee ee $1,168,697 00 


Apportionment not yet made under act approved June 19, 1922. 
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At the time the last biennial report was written $8,384,354.57 had 
been apportioned to California under the Federal Aid Highway acts of 
1916 and 1919. 

The Third Federal Highway Act was adopted by the Sixty-seventh 
Congress in 1921 and under this act $75,000,000 was appropriated for co- 
operative work with state highway departments as in the previous acts, 
and an additional $15,000,000 for the survey, construction, reconstruc- 
tion and maintenance of forest roads and trails. This act was approved 
November 9, 1921 (S. 1072). 

Of the $15, 000,000 appropriated for work on forest ponds and trails it 
was provided that a portion should be expended under the direct super- 
vision of the Secretary of Agriculture in the survey, construction, re- 
coustruction and maintenance of roads and trails gf primary importance, 
for the protection, administration, and utilization of the National For- 
ets, or when necessary, for the use and development of resources upon 
Vv hich ecmmunities within or adjacent to the National Forests are de- 
pendent to be apportioned among the several states, Alaska and Porto 
Rico, by the Secretary of Agriculture, according to the relative needs 
of the various National Forests, taking into consideration the existing 
transportation facilities, value of timber, or other resources served, rela- 
tive fire danger, and comparative difficulties of road and trail construc. 
tion. 

It was further provided that the balance of the appropriation for 
forest road work should be expended by the Secretary of Agriculture 
in the survey, construction, reconstruction and maintenance of forest 
r als of primary importance to the state, counties and communities 

ithin, aljoining or adjacent to the National Forests, and that such bal- 
ance should be prorated and apportioned by the Secretary of Agricul- 
ture for expenditures in the several states, Alaska and Porto Rico, 
according to the area and value of the land ‘owned by the government 
- ithin the National Forests therein as determined by the Secretary of 
Aevriculture from such information, investigation, sources and depart- 
ments as the Secretary of Agriculture might deem most accurate. 

The fund set aside to be expended under the direct supervision of the 
Secretary of Agriculture on roads and trails of primary importance for 
the protection, administration and utilization of the National Forests 
or for the use and development of the resources thereof is known as the 
‘“Forest Development Fund’’ and the fund to be expended on roads of 
primary importance to the state, counties and communities within, ad- 
joining or adjacent to the National Forests is known as the ‘‘ Forest 
Highway Fund.’’ 

Before moneys are expended from the ‘‘Forest Highway Fund’’ the 
approval of the State Highway Commission must be secured. 

Under the 1921 act there has been apportioned to California from the 
forest highway fund the sum of $1,460,871. Of this amount $292,274 
has been reserved by the government to cover overhead and contin- 
gencies, making a net amount available for forest highway construction 
in California of $1,168,697. 

On June 19, 1922, the fourth Federal Aid Act adopting a three- -year 
program. for federal aid was approved. This act made $50,000,000 im- 
mediately available for the fiseal year ending June 30, 1923, and com- 
mitted the government. to subsequent appropriations of $65, 000, 000 for 
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the fiscal year ending June 30, 1924, and $75,000,000 for the fiscal year 
ending June 30, 1925, or a total of $190, 000, 000 for the three-year 
period. 

Federal aid apportionments to California Sor 1923 and estimated ap- 
portionments for 1924 and 1925 are given in the previous table. 

This last act likewise contained additional appropriations for forest 
highway work for the fiscal year 1924 and 1925. 


GRADUATED SCALE OF FEDERAL AID. 
FOR THE PUBLIC-LAND STATES. 


The acts of 1916 and 1919 provided for cooperation by the government 
at not to exceed 50 per cent of the cost of the work. 

Most of the western states have within their boundaries large areas of 
unappropriated government lands from which the states derive no reve- 
nue with the result that such states are unable to raise as much revenue 
for highway construction purposes in proportion to the total area of 
the state as is possible in states where there is no public land. Congress 
recognized this unfairness and in the Federal Highway Act of 1921 
what is known as the ‘‘Graduated Scale of Federal Aid for the Public- 
Land States’’ was adopted. 

The act provided that the United States government should pay not 
to exceed 50 per cent of the total estimated cost of projects, except that 
in the case of any state containing unappropriated public lands exceed- 
ing 15 per centum of the total area of all lands in the state, the share 
of the United States payable under the act on account of such projects 
should not exceed 50 per centum of the total estimated cost, plus a per- 
centage of such estimated cost equal to one-half of the percentage which 
the area of the unappropriated public lands in such state bears to the 
total area of such state. 

Under this provision California is only Peniited to pay 40.68 per cent 
of the cost of work done under Federal Aid Highway Projects, the gov- 
ernment providing the remaining 59.32 per cent. 

The last Federal Act of 1922 contains the same provisions rela- 
tive to the graduated seale of federal aid. 


SEVEN PER CENT SYSTEM. 


The Federal Aid Act of 1921 likewise provided that before any proj- 
ects could be approved in any state such state through its State High- 
way Department should select or designate a system of highways not to 
exceed seven per centum of the total highway mileage of such state, as 
shown by the records of the State Highway Department thereof at the 
time of the passage of the act, and that upon this seven per cent system 
all federal aid apportionments should be expended. 

The act further provided that the highways in the seven per cent sys- 
tem to receive federal aid should be divided into two classes, one to be 
known as ‘‘Primary or Interstate Highways’’ and not to exceed three- 
sevenths of the total mileage to receive federal aid, and the other, which 
should connect or correlate therewith, to be known as ‘‘Secondary or 
Inter-County Highways,’’ and which should consist of the remainder 
of the mileage which would receive federal aid. 

Under the provisions of the above section of the Federal Aid Act of 
1921, the California Highway Commission on February 2, 1922, ap- 
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the fiscal year ending June 30, 1924, and $75,000,000 for the fear ee oe . 
ending June 30, 1925, or a total of $190, 000, 000 for the ieee sa 
eriod. q % 
‘ Federal aid apportionments to California for 1923 and estimated ape an 
portionments for 1924 and 1925 are given in the previous table. a | 
This last act likewise contained additional appropriations for forest — 
highway work for the fiscal year 1924 and 1925. Re 
GRADUATED SCALE OF FEDERAL AID. ° a { | 
FOR THE PUBLIC-LAND STATES. = 
The acts of 1916 and 1919 provided for cooperation by the .overnmenia i 
at not to exceed 50 per cent of the cost of the work. 
Most of the western states have within their boundaries large areas of 
unappropriated government lands from which the states derive no reve- — 
nue with the renalt that such states are unable to raise as much revenue : 
for highway construction purposes in proportion to the total area of — 
the state as is possible in states where there is no public land. Congress — 
recognized this unfairness and in the Federal Highway Act of 1921 
what is known as the ‘‘Graduated Seale of Federal Aid for the Public- — 
Land States’’ was adopted. 
The act provided that the United States government should pay not — 
to exceed 50 per cent of the total estimated cost of projects, except that — 
in the case of any state containing unappropriated public lands exceed- 
ing 15 per centum of the total area of all lands in the state, the share 
of “the United States payable under the act on account of such projects 
should not exceed 50 per centum of the total estimated cost, plus a per- — 
centage of such estimated cost equal to one-half of the percentage which 
the area of the unappropriated public lands in such state bears to the © 
total area of such state. x4 
Under this provision California is only required to pay 40.68 per cent 
of the cost of work done under Federal Aid Highway Projects, the gov- 1m 
ernment providing the remaining 59.32 per cent. z. 
The last Federal Act of 1922 contains the same provisions rela- ‘4 
tive to the graduated seale of federal aid. , 


- SEVEN PER CENT SYSTEM. 


The Federal Aid Act of 1921 likewise provided that before any proj- 
ects could be approved in any state such state through its State High- — 
way Department should select or designate a system of highways not to 
exceed seven per centum of the total highway mileage of such state, as — 
shown by the records of the State Highway Department thereof at the 
time of the passage of the act, and that upon this seven per cent system — 
all federal aid apportionments should be expended. 

The act further provided that the highways in the seven per cent sys- _ 
tem to receive federal aid should be divided into two classes, one to be 
known as ‘‘Primary or Interstate Highways’’ and not to exceed three- 
sevenths of the total mileage to receive federal aid, and the other, which — 
should connect or correlate therewith, to be known as “Secondary or 
Inter-County Highways,’’ and which should consist of the remainder 
of the mileage which would receive federal aid. 

Under the provisions of the above section of the Federal Aid Act a 
‘1921, the California Highway Commission on February 2, 1922, ap- 
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proved a map of the State of California showing the seven per cent sys- 
tem of highways to receive federal aid and recommended such system 
to the Secretary of Agriculture. 

The total highway mileage of the State of California was determined 
by the Commission to have been 70,000 miles at the time of the adop- 
tion of the Federal Aid Act. Of this mileage three per cent or 2100 
miles could have been designated as primary roads and four per cent or 
2800 miles as secondary roads, making a total seven per cent system 
of 4900 miles. The Commission designated 2014.9 as primary 
roads and 2432.7 as secondary roads, a total of 4447.6 miles. 
Twenty additional miles were added to the secondary roads on August 
31, 1922, making a total designated mileage in the seven per cent system 
at the present date of 2014.9 miles primary roads and 2452.7 miles of 
secondary roads, or a total of 4467.6 miles, leaving 85.1 miles still to 
be designated in the primary system and 347.3 miles in the secondary 
System. 


SEVEN PER CENT FEDERAL AID HIGHWAY SYSTEM. 
Primary Roads. 











Length, 
Route Description miles 
al Orelon-linewLosoan. Le VaAnCISCOs 2 Meine awe Se eee 410.0 
2 San etlranCiscOstOr sand LCBO sees Sa So Sh eee 499.0 
3-7-6 Oresonalines tO SacramentOss— at ae ee eee 295.6 
4 Pacrameni Out. 10s Anecles. 5 ois ee Se 357.4 
2-27 Sime Dievo. tO) “YuUMaa. eS Cs ee. 2 ES Sa Ee GOnG 
7 ea iea7 Gan Wrancisco.to Verdi = 2 es 198.0 
5 San Jose. 1" Frenco Cannes) eae 84.3 
‘Lotalemiteare, primary. roads. oo ==. s.-s = e 2,014.9 
Secondary Roads. 
9-26. Los Angeles to El Centro via San Bernardino_-______~_~- 203.2 
31-58 San Bernardino to Needles via Barstow____---~- ¥ eeey ee 240.0 
INeedles; 10, ArizZOnalinena te ellen. si 2 Sa 16.0 
Routec58 near. Gottssto- Nevada. lineses 222 Hse. 5 eee 25.0 
63 3) SP Tech Oat Oh SA te oe ee ee eS 38.6 
Gian 0 ING Wad: Liver. cae ence a ed 4.4 
29 ede iteOeeelSaVaN Nese ay. rele Sint Spee apoyo Be es 107.5 
24 PUGH D1 CasdUNCLIONSSLO. OULILC YS =o. sare i tie eee 93.4 
3 TROSCMILLCre COP EV Gas Ubhbet tbe mt ser er EA ey ete in OR 116-9 
28 SAMousSe COM> POSS ports eis aie ee a ee 330.1 
55 Sikemibinen SOULE wall Cal -tewe OF 2 Se ee eee 62.1 
5 Stam Osea omoanta Criugtece — ite & eo a ee eee Boul 
32 cil hover UOurMe lit as) vn no Ne ee ee es 83.5 
18 Merced to Yosemite National Park via El Portal______ 1085 
15-17 Wikiaereto <iscohsa. 2-0-2 2. a ee meee 2 A eee ee pes 165.0 
aoa eddie sLOmALurers. ee een pA EERE Good Ce Dies! 
PAU Sot Om OreriOn milli 52a. ree aes ee et eae Be 
20 Redding to -Routeet viat Weaverville. * Se Ss 161.6 
45 NV TLOW S otOmo mi LesmnOorun Ol. ASteesS” . ee seattle. ee B20e 
1t Sacramento to Nevada line via Placerville____________ 107.9 
10 San Lucas to Sequoia National Park via Visalia______ 149.0 
57 Santa Maria to Freeman via Bakersfield and Walker’s 
IP AUS Sina oe cae eeu ire  eieites 0 Sip a 82 ee ee Ce 200.0 
1 Crescent City to-Oregon line. (via Coast) oes ek 20.0 
FOtAl milieafe secondary .r0adss 2. a ee 2,452.7 
Summary. 
OLE tOme tie rita LOAGS = ne eee ee 2,014.9 miles 
Pots lenPrp -SeCOnGdary. (TOAdsS St ee ee 2,452.7 mijes 





Pot lene th (Of aSy Stems 2. oes ee eee 4,467.6 miles 
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Plate XL. State Highway, Monterey County, showing gas shovel in gravel pit. 





Plate XLI. 


State Highway, Mendocino County, steam shovel in operation. 
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The seven per cent roads have been confined by the California High- 
way Commission entirely to the state highway system of the state, ex- 
cept in three or four cases where it was necessary to add a small mileage 
outside of the state highway system in order to make a connection with 
the seven per cent system of an adjoining state. 

As there are over 6400 miles of road in the state highway system and 
only 4900 miles can be designated in the seven per cent system as roads 
to receive federal aid, it is apparent that for some time to come the 
seven per cent system will have to be confined to the state highway 
system. 

The seven per cent system adopted by the California Highway Com- 
mission has been approved by the Secretary of Agriculture. 


FOREST HIGHWAY SYSTEM. 


While the Federal Aid Act does not require that the roads improved 
from the forest highway fund shall be confined to the seven per cent or 
to the state highway system, nevertheless, inasmuch as projects under 
this fund are referred to the State Highway Commission for approval, 
and also, ina. much as it was felt by the Highway Commission that when 
the people of the state voted bond issues designating certain roads of 
the state to be included in the state highway system, such roads were 
considered as of primary importance to the state, counties and communi- 
ties, and also, inasmuch as the funds provided for these roads to date 
are far insufficient to complete the system through the National Forests, 
the Commission has consistently refused to approve the allotment of any 
forest highway funds to any projects not on the state highway system, 
until the roads on the state highway system in and adjacent to the Na- 
tional Forests have been improved. 

On February 7 and 8, 1922, a conference was had in San Francisco 
between officials of the Federal Forestry Service, U. 8S. Bureau of Public 
Roads and the California Highway Commission, relattve to application 
of the forest highway funds allotted to California under the 1921 Fed- 
eral Aid Act. 

It was determined that $1,168,697 would be available from the forest 
highway fund for construction work in California. 

In order to demonstrate the fact that there was sufficient work to be 
done on the state highways of California in and adjacent to the National 
Forests to absorb all of the forest highway funds which might be allotted 
for several years to come, the Highway Commission svdmitted the fol- 
lowing list of projects under the seven per cent system on which ex- 
penditures might be made to advantage from the forest highway fund: 


reeen ency: to cOrecon lite <1 oo ee ee $200,000 00 
Pernt ITUTA GS ue ere Sh a se ee ee 200,000 00 
aes PRR ECRE ONT TLS OUSE Cr bere er oe ee eg er 200,000 00 
eee BeAvOre tOUlero ane ne te eee ee 400,000 OO 
PPERInet ey AC HTL O j= ee ee ee oe 200,000 00 
einen date Pet OTT aie Ce oe es 400,000 00 
ECC Ma Ee CRC rote ee ee rare ae eR ee wR ES 200,000 00 
Rea aee Come boul ites ¥ Riley eS ee oe oi ee eg 200,000 00 
ce TE ON ad Bc occa I oo a bs ce eters allege eet ba hate a itl li ie 200,000 00 
leet ee ASS ee oe oe ns ee Be va te a tO 200,000 OU 
meerrerpiveirG. VV Alken) Oca 2 cer Pee ee eS 200,000 00 
Oe alo go Mody op kel gt he ue eae ee lhe ae ee i Re ee PR 200,000 00 

at eee ete te ee ee ne Pee et oe po I, OOD. OO 
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Under date of February 8, 1922, E. A. Sherman, associate forester, 
acknowledged receipt of the above list of projects and advised that, if 
the Secretary of Agriculture placed upon the Forest Service the re- 
sponsibility for the expenditure of the forest highway fund, he would 
recommend that favorable consideration be given to specific projects, as 
follows: 








Orescent City*te Orezon dine 2204-2 Sse ee ee $200,000 00 
Redding to ‘Alturas oo Geers set oe ee ee 200,000 00 
Red Bluff to Susanville 222.2 ee ee ee 200,000 00 
Cuyanta —Roade as ea eee a ee 292,500 00 
Big. Pine to Oasis ee er ee ee eee - 123,697 00 
Big Bear Project in San Bernardino County Mig he Sity SOS Castander Soohth PS 152,500 00 

Total | 2 pee eee eee $1,168,697 00 


Or the amount available for such construction in California as of that 
date. 

It will be noted that the forester added $152, 500 for construction on 
what is known as the ‘‘Big Bear project’’ in San Bernardino County, 
and also added $92,500 to the Cuyama road. 

The Commission accepted the addition of the Big Bear project inas- 
much as this project was on a portion of the state highway system, and 
therefore did not materially depart from the attitude of the Commission 
that all such moneys should be expended on the state highway system, 
but preferably on the seven per cent system. Exception was taken, 
however, to adding $92,500 to the Cuyama project, because of the fact 
that this $92,500 had been previously pledged by the Forest Service 
from the forest moneys appropriated under previous Federal Aid acts 
and it was felt that the Forestry Service should not default on such com- 
mitments from previous appropriations and charge this amount against 
the 1921 allotment.: At a subsequent conference the Forestry Service 
agreed to this viewpoint. 

At a conference between the U. S. Bureau of Public Roads and the 
District Forester in San Francisco on March 28, 1922, the District For- 
ester stated that he was willing to approve the following program, and 
also to recommend an additional allotment to the Cuyama project of 
*#92,500 from other funds, if the California Highway Commission would 
approve of an allotment of'$168,697 from forest highway funds to the 
Big Bear Valley project in fulfillment of the Forest Service commit- 
ment to cooperate with the state on the construction of that project. 
The program was as follows: 


Forest highway 


Project funds. 
Greseant City-Oregon. Line 28.52% 2 a ee ie eee $200,000 00 
Redding-Alttrag 2 2:2 35S ee er Se 200,000 00 
Redo: Bluff-Susanville: 3 occ 0 2 oe ea eee eee 200,000 00 
Guyama: 220 a a 200,000 00 
Auburn-Verdt ota We 200,000 00 
Big .Bear-Valley 2. ee 168,697 00 
10 per cent overhead —_ =o ee Oe 
10 per. cent:reserved for contingencies sia 25) oe ee 146,087 00 


Total (EMEMURELE Pree neni raha 460,871 00 
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Plate XLII, 


Plate XLITI. 


State Highway, method of weighing loaded trucks with Berry scales. 





State Highway, method of weighing loaded trucks with Berry scales. 


80 








DEPARTMENT OF PUBLIC WORKS. : 





Plate XLIV. State Highway, heavily loaded truck being weighed with loadometers. 


‘Plate XLV. State Highway, heavily loaded truck, loadometers under. rear axle. 
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‘Plate XLV. State Highway, heavily loaded 


truck, loadometers under rear axle. 
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The California Highway Commission subsequently approved this pro- 
gram. 

The Forest Service later on refused to concur in the Auburn-Verdi 
project, but did concur in the other allotments. 

As matters stand at the present time, therefore, there remains $200,000 
unallotted in the forest highway fund, which is available for allotment 
at the present time. The forestry. officials desire that. this $200,000 be 
expended on roads other than the state highway system. The Califor- 


mia Highway Commission has refused, however, to approve the allotment 


to any roads other than such as are on the seven per cent system, but 
the Commission is not insisting that it be apphed to the Auburn- Verdi 
project. In fact, a subsequent request was made that-this: amount be 
applied towards completing the state highway into the Yosemite Valley 
by way of El Portal on the route from Mariposa, but the forest officials 
have refused to concur in this recommendation. The matter is now in 
the hands of the Secretary of Agriculture for decision. 

On request of the U. S. Bureau of Public Roads and under the rules 
and regulations of the Secretary of Agriculture for administering forest 
roads and trails under the provisions of the Federal Highway Act, the 
California Highway Commission on October 5, 1922, approved and sub- 
mitted to the bureau a map of the roads within and adjacent to the 
National Forests, which in its judgment should be included in the forest 
highway system as of primary importance to the state, counties, or com- 
munities thereof. There were designated 1200.16 miles in the forest 
highway system. All were on the state highway system and were in or 
adjacent to the National Forests as shown by the following table: 


FOREST HIGHWAY SYSTEM. 








Length 
Route Description miles 
if Crescent City to Oregon line__=-._=_= 3 Sen ae RN ee 43.0 
aT: Piacervalles tos Neyvadawstate tine: 2.520 t 22 ss Fes 61.3 
12 Sica OO. Oca 2 a ee ee Oot & 
15 Route 1 near Calpella to east boundary Lake County___. 61.51 
15 mMevtaa MCiy stp, ourera. wear Cisco. 5a. Josh ae 24.03 
18 Wiariposar 10> Yosemite National. Parki= = Dee 2 #30267 
20 ieee ivers co. Douciane. City. oe 4 ced er ee eee xd 73.40 
2A NAG ecient uk GY CLALIT C Wang ae Sts 20 Oe Eee ee ae 2 ae D200 
23 Sea eet Geek eI Leis <a ee ee Shae d Vader, pee ae 3.55 
23 Fuerte ESTO SOO tS 2) ae ts ee a Se -242:5k 
28 FXG TED). oi CMG SOS ea 1 W) Dhaest ON eae ee Merle ema eS, Me. 81700 
29 Paynes Creek to Susanville__--______ Se SETS ne eR 85.50 
37 PUUrN tO-Nevada line near Verdi= = eee ee bo ras 
43 San Bernardino end county pavement to Big Bear Lake__ 38.0 
57 OCMC N eur ieietO MALO OP A ie ~ Le 5s hee ee oe tg 82.85 
Bye Seinen ty MIUPOOI AT i ee ene 86.90 
63 Dise Ping tot Oisiso wee es ats pen ee eet 38.6 
JING SED i ge Pe ee SS a 1,200.16 


TRAFFIC REGULATION. : ee ae 


Sarge motor trucks and henaily loaded trucks one at exces- 
sive rates of speed, the Commission felt it necessary to place deputies 


in the field for the purpose of apprehending violators of the Motor Ve- 
hicle Act with respect to overloads. 
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Plate XLVI. State Highway, Siskiyou County, use of longitudinal float in finish 
of concrete base. 





Plate XLVII. State Highway, Siskiyou County, completed concrete base. 





CALIFORNIA HIGHWAY COMMISSION. 83 


Major C. L. J. Frohwitter, a retired regular Army officer, was em- 
ployed as superintendent of traffic regulations, and beginning in De- 
cember, 1921, five traffic regulation crews were placed in the field in 
different parts of the state. 

The work was continued with marked success until August, 1922, at 
which time all work of this nature was suspended because it was stated 
that the Attorney General’s office had given its opinion that it was illegal 
for the Superintendent of the Motor Vehicle Department to designate 
as field deputies any one not an employee of the Motor Vehicle Depart- 
ment. It is absolutely essential that the men engaged in this work be 
deputized as field deputies or peace officers, in order that they may have 
authority to stop and weigh trucks and to make arrests when necessary. 

In Appendix H will be found a description of the work done by the 
traffic regulation crews under Major Frohwitter. 


TRAFFIC CENSUS. 


A census of the traffic on the California state highways is now being 
conducted by the United States Bureau of Public Roads in cooperation 
with the California Highway Commission. 

A similar census was made by the Bureau of Public Roads in 1920, 
at the time that this agency was making a study of road conditions in 
California. 

The work at present under way is being prosecuted on a much more 
extensive scale, however, than in 1920 and will cover a period of’ six 
months. There has been appropriated by the California Highway Com- 
mission $25,000 for the purpose and this appropriation will be matched 
by an equal amount of government funds. 


RAILROAD AND HIGHWAY GRADE 
CROSSING SEPARATIONS. 


The work of constructing grade crossing separations on the state high- 
ways of California is proceeding as rapidly as funds will permit. To 
date 163 separations have been made on the state highway system 
since work was started in 1912. 

In order that this work may be prosecuted intelligently, a complete 
survey of the situation is now being made by the U. S. Bureau of Pub- 
lic Roads, the California State Railroad Commission and the California 
Highway Commission, in cooperation, and the results of this survey 
should be available before the end of 1922. 


CONCLUSION. 


Once more it is a pleasure to record the faithful, efficient and loyal 
services of the corps of assistants reporting to the State Highway En- 
gineer and particularly to testify to the able and conscientious service 
of Mr. Thos. E. Stanton, Assistant State Highway Engineer, who has 
borne the brunt of the direction of the engineering work of the Com- 
mission since it was reorganized in 1921. 


Respectfully, rata 
. B. FLETCHER, 
State Highway Engineer. 
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APPENDIX B. 


LEGAL DEPARTMENT. 


By CHarRLEs C. Carterton, Attorney. 


The writer during the last biennium has continued to handle the 
several lines of activities entrusted to him in 1911 at the time of the 
organization of the Commission, namely : right of way, claim, legislative 
and legal. 

The counties, in pursuance of the policy adopted by the Commission 
early in state highway operations, have rendered invaluable aid to the 
state highway enterprise in acquiring by donation, purchase, dedica- 
tion and condemnation the bulk of the rights of way needed for the state 
highway system. 

The writer has endeavored to assist the local District Attorneys in the 
preparation of necessary condemnation proceedings to the fullest pos- 
sible extent. Fortunately, the element of time being considered, most of 
these cases have been settled out of court. 

However, condemnation proceedings for the acquisition of state high- 
way rights of way in most of the contested cases have not been permitted 
to delay construction work indefinitely, as advantage has been taken of 
section 14, article I of the constitution of California, many orders for 
immediate possession of the rights of way sought to be acquired having 
been obtained and money deposits made into court to secure the defend- 
ant land-owners pending actual trials and final judgments. 

Singularly, during the last two years a large proportion of the court 
opposition to the Commission’s locations and to the state’s acquisition 
of necessary rights of way therefor has centered in Los Angeles County 
on the proposed Coast highway extending between Oxnard, in Ventura 
County, and San Juan Capistrano, in Orange County (created by the 
$40,000,000 state highway bond measure in 1919 and now in course of 
construction). 

Deputies Attorney General Arthur Keetch and John Maltman of the 
Los Angeles branch office have borne the brunt of the contests in these 
cases with signal success to the state. 

Several times orders of possession have been obtained by them on this 
route only one jump ahead of the contractor’s steam shovels and the 
state highway work has thus been enabled to proceed without delay. 

One interesting development of late in the state highway right of 
way work has been the constantly growing disposition of owners of 
timber tracts to donate standing timber along with the state highway 
rights of way, thereby insuring the maintenance of pleasing tree-bor- 
dered highways for the comfort and enjoyment of this and succeeding 
generations. 

Additional ground for public parks and camp sites along the state 
highway system are also being obtained wherever practicable. 

Claims of contractors against the state and claims of third persons 
against state highway contractors have absorbed much of the time of the 
legal department. 
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All claims of the contractors against the state have been adjusted 
satisfactorily to all concerned without recourse to the courts during the 
last two years. 

Claims of third persons against state highway contractors, while very 
numerous, have also been settled in most instances outside the courts. 

The legislature of 1919 much clarified the procedure in the prosecution 
of claims of creditors against state highway contractors, prescribing 
definite time limits for the commencement of such actions. 

Theretofore the Commission felt itself obligated, through abundance 

of caution, to withhold contractors’ moneys when claims were filed 
against the contractors in order to answer to such claims for as long as 
four years, which, of course, caused considerable embarrassment to con- 
tractors when claimants were dilatory or spiteful in properly following 
up their claims. 
, Now suits must be commenced within-the much shorter period fixed 
by the 1919 legislature, thereby resulting in the claims filed on any par- 
ticular contract being marshalled and disposed of in a much more ex- 
peditious manner than formerly. 

The writer’s efforts in. the 1921 legislature were mainly devoted to 
the preparation of a gasoline tax measure in order to provide additional 
revenues for state highway betterments and of a set of amendments to 
the Motor Vehicle Act, designed to somewhat further reduce permissible 
weights of vehicles and loads on the highways, and to obtain increased 
taxes from motor trucks and stages more in proportion to their actual 
use and abuse of the highways. 

But owing to circumstances over which. the Commission had no con- 

trol, both these measures failed of final adoption. 
__An act of great importance to the Commission, chapter 58, Statutes of 
1921, amending section 588 of the Penal Code, was prepared by District 
Attorney H. W. McGowan of Glenn County and the writer and passed 
by the legislature. 

The evil of landowners flooding the highways with rice and other irri- 
gation waters had become flagrant and immeasurable damage was being 
done to the highways of California. 

The above section of the Penal Code, as now amended, provides public © 
prosecutors with a direct and effective legal instrument to punish such 
offenders. 

The writer has appeared for the Commission in a number of special 
matters before the Railroad Commission and other public boards and 
officials, federal, state, county and municipal, during the past two years. 

The Railroad Commission has manifested in recent grade separation 
cases decided by that body an evident intention of requiring railroad 
corporations to bear their rightful share of the cost thereof, even though 
the new highway overhead crossing or subway, as the case may be, is 
located some distance from an existing grade crossing, and even though 
the existing grade crossing can not be entirely abandoned. 

In other words, the Railroad Commission is taking the position that 
where a new state highway crossing structure will separate the highway 
and railroad grades and will actually handle practically all of the traffic 
in its particular vicinity, the railroad corporations should contribute 
toward the cost thereof despite the fact that existing grade crossings in 
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State Highway, Mendocino County, completed graded roadway. 


State Highway, Mendocino County, completed graded roadway. 
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the neighborhood ean not be completely closed to all public highway use. 

In addition to the other activities herein mentioned, the routine work 
of the legal department, such as the preparation and examination of con- 
tracts, bonds, deeds, assignments, releases, resolutions, notices and other 
papers, the rendering of opinions cn the many questions arising pertain- 
ing to the state highway operations, the searching of land titles, the ad- 
justment of right of way and other controversies, is ever increasing in 
volume, all combining to require the writer to continue to devote his 
time, as 1n the past, exclusively to the service of the state. 

Among the court cases arising during the last two years, in which the 
Commission has been directly interested, may be cited the following: 

Hueneme, Malibu and Port Los Angeles Railway vs. A. B. Fletcher, 
Califorma Highway Commission et al. (No. 107302, Superior Court of 
Los Angeles County.) An injunction proceeding to restrain the de- 
fendants from constructing a certain portion of the Coast highway north 
of Santa Monica in Los Angeles County. 

The court refused to grant an injunction and plaintiff has appealed 
to the Supreme Court of California, where the case is now pending. 

Crocker-Huffman Land and Water Company vs. State Department of 
Hug neering (Superior Court of Merced County). An injunction pro- 
ceeding to restrain the state and its contractors from excavating certain 
ditches along a section of state highway under construction in Merced 
County. Settled out of court. 

W. H. Goff vs. United States Fidelity and Ciaran Company, Fred 
Hoffman, State of California et al. (No. B-97589, Superior Court of 
Los Angeles County.) An action commenced in an endeavor to collect 
the claim of a subcontractor against a state highway contractor. Closed 
in so far as the state is concerned. 

In the Matter of J. E. Lee, Bankrupt (District Court of the United 
States for the Southern District of California). This proceeding related 
to the distribution of funds in the hands of the California Highway 
Commission among the assignees and creditors of J. E. Lee, the original 
contractor on a state highway contract in Merced County. Closed. 

Robert F. Jones vs. Southern Pacific Railroad Company, California 
Highway Commission et al. (No. B-98491, Superior Court of Los 
Angeles County.) Action which eontests claim of state authorities to 
certain state highway right of way on Coast road, Los Angeles County. 

In the Matter of the Northern Califorma Construction Company, 
Alleged Bankrupt (No. 12406, District Court of the United States, 
Southern Division of the Northern District of California). An action 
still pending to determine financial status of a state highway corporate 
contractor which is now completing a state highway contract in 
Tuolumne County. 

The People of the State of Califorma vs. Robert F. Jones et al. (No. 
105355, Superior Court of Los Angeles County.) Condemnation pro- 
ceeding still pending for state highway right of way on Coast road, Los 
Angeles County. 

S. H. Mitchell vs. Wm. D. Stephens and others as the Advisory Board 
of the State Department of Engineering et al. (District Court of the 
United States, Southern Division of the Southern District of Califor- 
nia.) Action still pending arising out of the use of certain federal aid 
moneys to facilitate the sale of certain state highway bonds. 
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State Highway, Fresno County, 


completed concrete base 


State Highway, Sonoma County, completed concrete base. 


near Coalinga. 
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People of the State of California vs. Southern Pacific Company (No. 
110326, Superior Court of Los Angeles County). Condemnation pro- 
ceeding still pending for certain state highway right of way near Santa 
Monica in Los Angeles County. 

American Indemnity Company vs. Northern California Construction 
Company, California Highway Commission et al. (No. 125673, Superior 
Court of the City and County of San Francisco. ) An injunction pro- 
eeeding. Dismissed. 

People of the State of Califorma vs. Title Insurance Company (No. 
108032, Superior Court of Los Angeles County). Condemnation pro- 
eeeding still pending for certain state highway right of way on Coast 
road north of Santa Monica in Los Angeles County. 

Ocean Shore Railroad Company vs. Spring Valley Water Company, 
State of California et al. (No. 8831, Superior Court of San Mateo 
County.) An action to quiet title. Many years ago the Spring Valley 
Water Company conveyed a railroad right of way to the Ocean Shore 
Railroad Company. The Railroad Company has ceased operations of 
its railroad but still claims title to the strip of land originally deeded 
to it by the Spring Valley Water Company. . 

The Spring Valley Water Company and the State of California, the 
former having recently conveyed a portion of the strip of land in dispute 
to the state for state highway purposes, claim that when the railroad 
right of way ceased to be used for railroad purposes it reverted to the 
Spring Valley Water Company and its successors in interest... Trial will 
be held before end of year, 1922. 

B. B. Hutson vs. Frank Johnson, Califorma Highway Commission 
(Superior Court of Mendocino County). An action on a withhold notice. 

Scott W. Alexander vs. A. B. Fletcher, Director of Public Works, and 
Califorma Highway Commission (No. B-97442, Superior Court of Los 
Angeles County). In this case an important decision was rendered by 
Superior Court Judge J. Perry Wood of Los Angeles County in favor 
of the California Highway Commission. 

For the first time in the history of the Commission an attempt was 
made through the medium of a court to set aside the determination of 
the Commission in the selection of a route for a state highway. 

The suit was brought by a resident of Long Beach to compel the Com- 
mission to build the particular portion of the proposed Oxnard-San 
Juan Capistrano state highway lying between Long Beach and Seal 
Beach immediately along the shore between these points instead of 
shghtly inland from the shore, the latter location having been decided 
by the Commission to be the more economical and practical one to be 
followed. 

By choosing the inland route the Commission avoided the necessity of 
constructing two expensive bascule bridges over inlets of the sea and 
avoided serious right of way difficulties. 

Judge Wood held that the choosing of the route rested entirely within 
the discretion of the Commission, that the court could not interfere 
unless bad faith was shown, and that the plaintiff had failed to estab- 
lish this. 

Thereupon J ape Wood ordered that judgment of non-suit be entered 
against the plaintiff. 
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APPENDIX C. 


MOTOR LUBRICATING OILS. 


By Tuos. EF. Stanton, Assistant State Highway Engineer. 


Owing to the large number of motor trucks and other motor vehicles 
operated by the California Highway Commission, the Division of High- 
ways is an extensive purchaser of lubricating oils. 

The trucks especially are frequently operated under trying conditions 
and therefore the elimination of any factor which adversely affects the 
condition of the motor is of considerable importance. 

The most common source of supply from which motor lubr leating oils 
are secured is crude petroleum. 

The chief fields producing crude petroleum in eee: are located in 
Pennsylvania, the central United States, California and Texas. The base 
of the Pennsylvania and other northern and eastern crudes is paraffin». 
whereas the base of the Gulf and California crudes is almost universally 
asphalt. The finished oils from these two classes of erudes are referred 
to as paraffine base and asphalt base oils. 

The viscosities of asphalt base oils are subject to a rapid decrease as 
the temperature of the oil is increased. An asphaltic base oil may have 
a viscosity from two to three times as high as a paraffine base oil at 100° 
F., but when the two oils are compared at a temperature of 210° their 
viscosities will be found to be approximately the same. See Fig. 1 show- 
ing viscosity curves for heavy and extra heavy California asphaltic base 
and paraffine base oils. 

This fact makes it necessary to select an asphalt base lubricating oil 
from its viscosity at the desired working temperature of the bearing, as 
the viscosity at 100° F. frequently used to indicate the body of the oil 
is no absolute indication of its viscosity at working temperature. 

Starting with oils of equal viscosity at 100° F’. the asphalt base oil, 
thinning out so much more rapidly than the paraffine oil, causes the 
impression that the oil loses its lubricating qualities and also that it 
breaks down under high temperatures with, it has been claimed, the 
resultant formation of free carbon. As the California asphaltic base oils 
are considerably cheaper than the imported Eastern paraffine base oils, 
the determination, if possible, of the relative merits of the two grades 
was considered of such importance that a series of tests was carried on 
by the Commission during the summers of 1921 and 1922 in an effort to 
determine the relative merits of some of the principal brands of the 
lubricating oils on the market. 

In one portion of California a paraffine base oil is produced, thus 
giving an opportunity to compare two oils made from California crudes, 
one with a paraffine base and one with an asphalt base. 


Test No. 1. 


Six trucks which had been secured as excess war equipment from the 
United States government, and which were practically new, having been 
operated less than 100 miles, were used in the conduct of the test, The 
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truck units were as nearly identical as practicable, having the same make 
of engines, magnetos and carburetors. 

Three brands of oil manufactured by well known reliable manufac- 
turers were used in the tests; one a well known Eastern paraffine base oil, 
one a California paraffine base oil and one a well known California 
asphalt base oil; two trucks to each brand of oil. 

The test was carried on at the California Highway Commission testing 
laboratory on the State Fair grounds, Sacramento. The trucks were 
blocked up so that the wheels were free from the ground. They were 
then serviced with gasoline and with the oils which it was desired to 
test, set in high gear and run continuously at a truck speed of ten miles 
per hour, eight hours per day for ten consecutive days. 

Before starting the test the crank case was drained and filled with new 
oil. After running the motor for a few minutes, the oil was drained off 
and the case again filled with a measured amount of fresh oil to the 
proper level of the oil gauge. 

The trucks were equipped with two thermometers and an oil pressure 
gauge. One thermometer was placed in the water line between the motor 
and the radiator, the other being attached to the crank case in order to 
record the oil temperatures. The pressure gauge was attached to the oil 
feed line. 

At the beginning and also at the completion of each day’s run the com- 
pression in each motor cylinder was measured. The oil temperature, oil 
pressure, water temperature, atmospheric temperature and mileage read- 
ings were taken each hour. 

At the end of each day’s run the trucks were serviced with fresh oil 
and gasoline without removing the old oil, a record being kept of the oil 
used. Every second day a pint of oil was drawn from each crank case 
and set, aside for test. 

Upon completion of the ten-day run the oil was drained from the 
crank case, the motor was torn down and an inspection made of the 
bearings, ete. All carbon was removed from the piston heads, cylinders 
and valves and weighed. 

A second run of ten days was then made with the two California oils, 
the paraffine base oil being used in the truck originally operated with 
asphalt base oil and vice versa. 

Samples of the fresh and used oils were then sent to the chemical 
testing laboratory of the Commission in Sacramento and to the Bureau 
of Standards in Washington, D. C. 

Viscosity, cold, flash and fire tests were made at the Sacramento 
laboratory. 

The Bureau of Standards made tests to determine the grade of the 
oils, gravity, flash, fire, viscosity, pour, Conradson carbon, Waters car- 
bonization, demulsibility, sediment, water and ash. 

The viscosity tests at Sacramento were made at both high and low tem- 
peratures. For the high temperature viscosity tests the Saybolt viscosi- 
meter and 60 ¢.c. viscosimeter flask was used. 

_In obtaining the viscosities at low temperature it was necessary to have 
an air-tight bath and an instrument which had a larger orifice than the 
Saybolt. A Taglabue viscosimeter was modified by insulating the bath 
with asbestos, which was then shellacked, The cold water was run into 
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Plate LII. State Highway along the coast in Del Norte County. 





Plate LIII. State Highway, through the redwoods in Del Norte County. 
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the bath from above at a rate that would give the outflowing water a 
temperature two degrees above the required temperature, whereas the 
mixture of ice and water when run in from the reservoir was about two 
degrees below the required temperature. This procedure was found 
to give the best results in maintaining the oil to be tested at the proper 
temperature while in the cup. : 

In taking the readings the ordinary spout of the viscosimeter was not 
used, the outlet tube being used without reduction in size. 

This method was used in order to compare the oils at such low tem- 
peratures that the ordinary Saybolt viscosimeter could not be used, 


Results Secured from Test No.1. 


The Eastern and the California ‘‘paraffine’’ base oils were definitely 
determined by the Bureau of Standards to have been manufactured from 
a erude, relatively high in paraffines, whereas the other California oil 
was determined to be from a napthene base crude. 

The following table shows the gasoline and oil consumption and the 
amount. of carbon formed: 


TABLE SHOWING GASOLINE AND OIL CONSUMPTIODP) 
AND CARBON DEPOSIT. 











Test No. 1, 
Total Miles Miles 
Truck carbon per quart per gallon 
Oil used No. grams oil gasoline 
Masterm parafine -base-2 22 -_2_-=__ 814 108 32.88 7.15 
810 95 99534 6.65 
(OW heS oS SS eee Sas ee eee 101 66.35 6.90 
Samcormian paratine. base. =. 801 86 88.49 feckal 
799 88 69.23 7.04 
806 74 107.53 6.73 
819 105 58.49 6.85 
AN CUNOe , See. ARMAS hE AA ots 88 80.93 1202 
lem irortin aspnAlt pase. 7 806 52 116.87 6.36 
819 aif Tio 6.67 
801 96 54.83 Nas 
799 89 atest 8.11 
caine rea feet? Te SRA PALE BS WO Sa ae eee ae i 70.10 woke 


A close study of the above table does not indicate any marked superi- 
ority of one oil over the other. 

While the asphalt base oil shows the least carbon and highest average 
gasoline mileage of the three oils tested, the oil consumption favors the 
California paraffine oil. 

Though the averages are close, the wide range between different trucks 
where the same oil is used is a practical demonstration of the difficulty 
of securing identical operating conditions with two trucks or with the 
same truck after overhauling. Carburetor and other adjustments un- 
doubtedly have a marked effect on the results. Where the results when 
operating under close control show such a marked variation and yet do 
not show any decided advantage in favor of any one oil when the aver- 
age figures are compared, it can readily be seen how impossible it is for 
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the average operator to arrive at any intelligent comparison when 
operating under the usual working conditions. 

Fig. 2 shows the viscosity curves for the three oils. 

At 70° it will be noted that the California paraffine base oil (heavy) 
showed a viscosity of about 700, or less than one-third the viscosity of 
the asphaltic base oil. At 250°, however, the viscosity was the same. 

Figs. 3 and 4 show the viscosity of samples of used oil taken at the 
end of four and ten days. 

It will be noted that the relative viscosity is maintained throughout 
and that the asphalt base oil did not lose its viscosity through use more 
rapidly than the paraffine base oils. 

The results secured by the Bureau of Standards checked very closely 
with the results secured at the Highway Commission laboratory in 
Sacramento. 

Fig. 5 shows the modified Tagliabue viscosity curves for temperatures 
between 30° and 100°. 

One interesting result shown by these curves is that while the vis- 
cosity of the asphalt base oil increases very rapidly with a drop in 
temperature from 100° to 46°, below 46° the viscosity of the California 
paraffine base oil increases so rapidly that the two oils show practically 
the same viscosity at 40°. Below 40° the paraffine base oil hardens very 
rapidly until it reaches the cold or freezing point at 25°, whereas the 
freezing point of the asphalt base oil was found at approximately 10° F. 
by the modified Tagliabue viscosimeter used in the test. 

The three oils gave practically the same flash and fire tests. 

The temperature of the motors and of the oil in all trucks during 
operation was approximately the same and the motors were all found to 
be in practically the same condition when examined after the test run. 


Test Nano: 


In order to meet the objection that Test No. 1 had not been conducted 
under actual field operating conditions where either the load or the 
grades and surface of the road are such as to require the use of low gear 
for long distances, two three-ton trucks, similar in make and condition, 
one using an asphaltic and the other a paraffine base oil, were loaded 
with three tons of supplies and sent on a round trip over the Sierra 
Nevadas from Sacramento to Alpine County and return, the load being 
left on the work in Alpine County. 

On the first day of the trip heavy pulls were encountered between 
White Rock and Placerville, a large portion of the distance being made 
in second with an occasional use of low gear. 

The second day developed a great deal of heavy pulling, second and 
low gear being used most of the time. 

The third day of the trip developed the hardest pulls, the first three 
miles being through sand, all second gear work; the next six or seven 
miles being a steady up-hill climb, all second or low gear. | 

The balance of the trip was fairly easy going. 

In general the trip was well routed for the purpose, as many steep and 
long grades were encountered. The first three days the trucks were 
worked hard and the water kept boiling about three-quarters of the time. 
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Following is a tabulation of the results secured : 


Truck Gross Miles Oil used Gas. Carbon Temp. of oil 


No. weights traveled Oil quarts gals. grams Low High 
814 14,519 lbs. Sade Asphalt base_-_ 14.5 98 65 60° 180° 
819 14,525 lbs. Bis bs Paraffine base_ 14.0 97 78 60° 190° 


No. 7 asphalt base and heavy paraffine base oils were used. 


Test Nos. 


In order to ascertain the relative action of the two types of oils under 
the extreme heat conditions prevailing in the Imperial Valley, a third 
series of tests was made during the latter part of May, 1922, with trucks 
engaged in hauling construction materials for a section of concrete pave- 
ment being constructed by day labor several miles west of Westmoreland. 

A heavy paraffine base oil and No. 7 and No. 9 asphaltic base oils were 
used. The trucks used had already been through a season of hard work 
and would have been in the shop for repairs had it not been necessary 
~ to use all equipment available and exert every ounce of energy to com- 
plete the work before the extreme heat of summer. The roads hauled 
over were practically impassable. 

Hight three and one-half-to five-ton trucks were used in the test, four 
using the paraffine base oil, two asphalt base No. 7 and two asphalt 
base No. 9. 

Before filling the trucks with fresh oil, the crank cases were drained 
and cleaned with a flushing oil. After the trucks were serviced they 
were run between the railroad siding at Westmoreland and the mixer, a 
distance of about seven miles each way, delivering to the mixer_four and 
one-half tons of concrete material and returning unloaded. The route 
was for the greater part through sand with considerable hard 
pulling, mostly second and third gear work. The atmospheric tempera- 
ture during the test varied from 104° to 118°. After the trucks had 
been run long enough to obtain the desired records, they were drained 
of oil, flushed and refilled with new oil, the trucks originally using the 
paraffine oil being now filled with asphalt oil and vice versa; except one 
truck which had been dropped on account of a stripped worm gear and 
one other truck which was allowed to run without change. 

The results of this test did not show any appreciable difference in the 
value of the oils used. 

The consensus of opinion among the truckdrivers favored the No. 9 
asphaltic base oil. The quantities consumed were approximately equal 
for each grade of oil. 


Conclusions. 


The net result of all three tests did not indicate any appreciable supe- 
riority in either grade of oil over the other. 

Although thinning out more rapidly, the asphaltic base oil did not 
show any greater breaking down under high working temperatures than 
the paraffine base oil, nor was there a greater deposit of carbon. Neither 
did the viscosity after use increase or decrease any more in the ease of 
one than the other. | 

Where one grade of oil is used all seasons of the year and under a 
wide range of temperature there appears to be some practical advan- 


—~ = ee vy 


F 
2 
: 





CALIFORNIA HIGHWAY COMMISSION. 97 


tages in the use of the paraffine base oil, as for normal temperatures 
above 40° this oil is less stiff and therefore it is easier to start the motor 
in cold weather than with an asphaltic base oil of the same viscosity at 
working temperatures. 

There appears to be no reason, however, why a lighter grade of 
asphaltic base oil can not be used in cold weather than in hot weather 
and why, if a proper selection is made based on weather and working 
conditions, there should be any practical difficulties with this grade 
of oil. 
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APPENDIX D. 


EQUIPMENT AND SHOPS. 


By R. H. Sraunaxer, Assistant Highway Engineer. 
EXCESS WAR MATERIAL. | . 


At the close of the World War, the federal government had on hand 
an enormous quantity of equipment, machinery, and supplies, much of 
which has been distributed to the State Highway Departments of the 
several states, under the provisions of three acts of Congress; the Post 
Office Appropriation Act of 1919, the so-called Kahn Bill of 1920, and 
the Federal Highway Act of 1921. All three of these bills provide for 
the distribution of the material upon the same basis as that provided for 
federal aid roads. The Post Office Appropriation Act of 1919 and the 
Federal Highway Act of 1921 required the states to pay the cost of pack- 
ing and loading this material and the freight on the same, while the 
Kahn Bill provided that the states were to pay to the government 20 
per cent of the estimated value of all material distributed under it, but 
also provided that the freight paid on such material might be deducted 
from such payments. However, under this bill both the charges and 
freight allowances are cumulative, and, in the case of California, on 
account of the long freight hauls on most of the material and the large 
quantity of heavy material of low intrinsic value, the total freight paid 
will probably exceed the 20 per cent valuation, so that, as a matter of 
fact, the total cost of this material will only be the freight and handling 
charges. 

-Under the provisions of these three acts, California had, up to June 
30, 1922, received 884 trucks, 70 automobiles, other than Fords, 84 
Fords, 121 motorcycles, several carloads of automobile and truck parts, 
three carloads of shovels, two of railroad picks, one of pick handles, 
several carloads of machine tools and road machinery, 300,000 yards of 
canvas of various weights, 1,750,000 pounds of T. N. T., hand grenade, 
_-and black blasting powder, and large quantities of other equipment and 
material, the total original cost to the government of which is stated by 
the United States Bureau of Public Roads to be approximately $4,463,- 
000. Much of the equipment, however, was received in a used condition. 
and its actual value at time of delivery was much below the original cost. 

The total payments for freight, loading charges, etc., on this material 
to June 30, 1922, aggregate approximately $250,000. 

During the past. biennium a considerable number of used motor 
_ vehicles have been taken over at the various army posts in this state, 
_-many of which were practically worn out and only valuable as a source 
of spare parts. Such of these vehicles as are not worth repairing are 
being dismantled and all usable parts placed in stock for issue as 
required. 

The Kahn Bill provides for the leasing by the states to the counties 
and other governmental subdivisions, for use in the construction and 
maintenance of public roads, of motor vehicles and other excess war 


alae ii ae 


104 DEPARTMENT OF PUBLIC WORKS. 








Plate LV. California Highway Commission Shops, .Sacramento. 





Plate LVI. California Highway Commission Shops, Sacramento. =~ 
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material, and under the provisions of this act the Commission has made 
three trucks available-to each county, and practically all.the counties 
have leased trucks under these offers. 


SHOPS AND MAINTENANCE YARDS. 


In order to house and care for the trucks and ee iter allotted the 
several divisions and to facilitate the issuance of tools and materials as 
needed, division shops and warehouses have been established at Willits, 
Redding, Fruitvale, Petaluma, San Jose, San Luis Obispo, Fresno, 
Bishop and Lankershim, and a central shop and warehouses established 
at Sacramento. 

The several division shops have been equipped with machinery and 
tools necessary for making routine repairs and the headquarters shop 
at Sacramento is fully equipped for the overhauling of all the equip- 
ment of the Commission. Nearly all the machinery and tools needed to 
equip these shops were received from the federal government. 

The headquarters shop and warehouses are located on both sides of 
Thirty-fourth street, between R street and Serra Way, Sacramento. A 
spur track from the R street line of the Southern Pacific provides ship- 
ping facilities. 

The shop is a one-story brick building, well hghted, and covering a 
floor area of about 26,000 square feet. It is completely equipped for the 
repair of all classes of equipment, and is one of the most complete shops 
of this nature in the state. The machine shop equipment includes three 
lathes, a planer, crankshaft grinder, cylinder grinder, universal and cut- 
ter grinder, five-foot radial drill, universal milling machine, hand mill- 
ing machine, 28-inch sliding head drill, sensitive drill, tool grinders and 
other minor tools. The equipment of the blacksmith shop includes spring 
and felloe-band furnaces, heat-treating furnace, two down-draft forges, 
a hydraulic tire press, oxy-acetylene welding and cutting torches and 
other minor tools. | 

Two corrugated iron warehouses, each 60 x 140 feet, have been erected 
to house trucks and materials awaiting distribution, and a galvanized 
iron building on the west side of Thirty-fourth street, formerly occupied 
as a shop by the Commission, is now utilized as a warehouse for small 
tools and supplies. 

In addition to these buildings, storage space in the city corporation 
yard and at the State Fair eround, has also been occupied through the 
courtesy of the officials in shares: 

Prior to the distribution of surplus war aera by the sovernment, 
comparatively little equipment was owned by the Commission. As soon 
as it became apparent that a considerable quantity of equipment would 
be received from the government, an equipment department was organ- 
ized at headquarters and the general charge of all equipment, as well as 
the distribution of supplies from government stock, placed in its custody. 

This department is also in direct charge of the central repair shops at 
Sacramento, and exercises a general supervision over the use and repair 
of the equipment of the several divisions. 
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Plate LIX. Air compressor outfit for sand blasting and painting bridges assembled at the 
shops of the Highway Commission at Sacramento. 2 
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Plate LX. Complete air compressor outfit fully equipped. 
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APPENDIX E. 


ACCOUNTING DEPARTMENT AND 
FINANCIAL STATEMENT. 


By H. B. WEAvER, Chief Accountant. 


At the time the Department of Public Works came into existence, the 
accounting work of the different divisions of the department was brought 
under one head and to a considerable extent the work of the different 
divisions was made uniform. 

In all divisions except one, the work was of such a nature that this 
could be done, but in the case of the Division of Land Settlement, many 
of the transactions were entirely different from those handled by the 
other divisions. Consequently, although part of the work was made 
uniform with the other divisions, much of it is yet handled by the local 
offices in the same manner as formerly. 

The accounting work of the Division of Highways has greatly 
increased during the last biennium. By referring to the ‘‘Statement of 
Expenditures’’ on page number 118 it will be noted that the expendi- 
tures made under the direction of this Commission increased from 
$9,279 ,623.91 in 1920 to $14,144,741.83 in 1921. At the time of writing 
this report, it appears probable that the expenditures for the year 1922 
will exceed $18,000,000. In 1918, about 3000 claims were being audited 
and handled monthly by the accounting department; by 1920, the num- 
ber had increased to approximately 4500, and at present, the number 
of claims being audited and handled is approximately 7000 per month. 

During the biennium, federal aid was requested from the federal gov- 
ernment to the extent of over $3,000,000, and to support the vouchers 
for this amount it was necessary to render, in full detail, schedules of 
payments covering more than twice that amount. 

Included in this appendix is the ‘‘Statement of Condition’’ of June 
30, 1922, statements showing expenditures in the different counties, 
from the First, Second and Third State Highway Funds during the last 
two years, and the consolidated statement showing all expenditures 
made by this Commission since 1912. 

In appendix ‘‘O”’ will be found a full statement of expenditures for 
maintenance, together with an analysis of such expenditures. 


STATEMENT OF CONDITION. 
June 30, 1922. 
(Recapitulation. ) 


Assets. 
iret oState Highway fund, expenditures______._____2—-<~-.24=-+-- $18,002,129 00 
Second State Highway Fund expenditures_.___--------~---~-~~--~--- 14,876,882 42 
hird) Stites taeoway lund: éxpenctitures.2 0 ose ee 18,710,116 47 
Notor Vehicles bund expenditures=—— oS Seep Ar a Act 11,902,862 76 
Special apiropriation expenditures 2-2 tee tt 123,477.90 
Expenditures, contributions by counties and cities___-_.___-__--___--~- 943,785 05 
re er NS er a re 3,586,827 31 
Piscean lira state Dighway DONdS 2 = 2" > Sess eles Ses 222,160 50 
Beri geen layer ek eS a ee 8 I Sal ear ania Se ee Se eR See 109,911 19 
nae EME CE Ci) eee eet ee ee en Se ee Se 7,601,158 05 


TES LE AM ENS TE: Noth SO LaF a a le a Se $76,079,310 65 
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Liabilities. 
5b. Vouchers “payablec 2222. 22 a ee eee 
57. .—Mirst. State. Highway. bond Saiyc Sa ee ee ee ee 
5 BAM Dornathonge see oe eee Tee See ie a ee eae ae 
60 Unclaimed wages. (State - Highway) Pund) 2) 323 ee 
60A-Unelaimed wages .(Motor> Vehictes Mund) 222 eee 
62. Motor-Vehicle: Fund *apportionments2 2 eee 
64 . General appropriations, chapter 704, Acts: 1915-2 = 222 ee 
65.- General appropriations, chapter 708, Acts) 1915-2 = 
66-- Premiums -CBirstes tae ete tial yo a Ord Si) eee me ee 
67 — Federal Aid roads accounta2 2a = Se eee ee eee eee 
683. Appropriation, chapters 74 6)tActs- 197i te fii ee 
69xeSecond State-~Hichwaye bonds sess ee ee Bi ee 
0 Premiums, (Second State; Luister DOTS )caeee | 6 een en eee 
73 Revolving Fund Reserve (First State Highway Fund)___________ 
74 Revolving Fund Reserve (Second State Highway Fund) __________ 
81. Revolving Fund Reserve (Third State EET Syed) ee eo 
1b Third, State -Hikhway ponds22 20-2: ee oe a eee 
78 Premiums (Third State Highway bonds)_________- 
80° srAppropristion,, chantér S88 GA cts 3020 foe eee ee ee eee 
82. Appropriation, chapter: 883, Acts. 1921... a ee ee 
83: '} Appropriation; ‘chapter: 832, Acts’ 1922 sas 1. oh ee 


Rotalaliabilitiesie--.. = 


STATEMENT OF CONDITION. 


June 30, 1922. 
(Details. ) 
Assets. 


First State Highway Fund expenditures: 
2\. Highways in, process__._f£++5_-+2~~£.--2f57-.-=- <. gee Pee. 
Be RSEUITL DIVE Sia ee ee ae eg chee 





20. Constructionvequipment =25) v_ 242 eee $18,255 04 
2s Ein gineeringy»equipments.4 4 2h 20 sls he eee ey 18,914 438 
22°. Murmitunesamd fix pures= = 5 ee ene ae 17,038 04 
Bee UL OLe. CQUIDHIGTLE = tens toe ree ee eee ae ate 12,477 54 
2A+ -sutomobilet eaipmentsss tue. SR eee eae 40,839 04 
Zot Camp equipment... =>. =. eee Saas e SOL Soe ee 4,744 67 
20) stad DOLALOPY:-CQULDMGILE |= sate ae ee 2,847 42 

Total, equipment 722i, Se ee ee eee ee . 
SO ShOT ey ACCOULME 1 2 ae ae a ee ee Tee eer nee ae ee ee eee 
4S Headiuarters expense 22. Sa es eee ee See $272,101 O01 
44 Divisions expense —~___- ae Sil ee cee re 7S SEES T, Ve o 372,381 08 
Limes OUNTY, (GR DCI SC a ee eee 892,630 29 


Total .expéns@. 225-2 ae we ae ee eee eas 
Total State Highway Fund (first) expenditures_______ 


Second State Highway Fund expenditures: 
2 HH ighwaysiin Processes =i tee ee ee oe eee = 
202.0) Highways: im process(new -reutes) a see eee 
45 Oice: pull dings 2-225 23 ee ee eee eee 
be esSand plants = SS See ee ee ee ee 
10° Maintenante yards. ee eS ee eee 
ick Powdertmacazines -2 4s = a eee ee Ba a ee eee 


20>. Construction equipment — 222222. = eee $117,134 94 
Zieh Janein esring; SQ ulp mien the 2 eee ee eee 22,247 45 
Dues TROTDitures Ans ft XGUEe Seo ke ee eee 22,090 18 
Zoe STADLG “GQUipnTerit xe oases ae er a ee ee, ee 5,306 36 
eae Auto. equipments os Soe oe ee 180,323 36 
2h ee CAMP MAQUI PNG i: cccse ee eee es ie ns ee ee tee Loo Zo 
26m laboratory (,equipment.c os eee eee ee eek 4,206 75 
208 SO Ds CQ UIDMIGN toe ee ee ek eee ee 915 87 


Total equipment S522 20> eee wie 2358 2 PON Se 


$620,01¢ 
18,000,000 
945,399 


7,321 


50,000 
24,000,000 
1,134,550 
70,000 
30,000 
7,000 


$76,079,310 


$16,308,250 
20,474 


115,127 
21,174 


1,537,112 


$18,002,129 


$13,090,659 
714 


37,648 


12,289. 


371,748 
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76 
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Plate LXI. State Highway, Solano County, laying asphalt surface. 





Plate LXII. State Highway, Solano County, showing widening and thickening, finishing 
= asphalt concrete wearing surface. 


Stare “GCCOuUrit sx ee i oe re Pom 82,609 60 
40 SSHOp. WOLK TIN PrOSE CSS aa eee ee Se eee 20,262 60 
41 Shop: @xXp en Syn a re en ee 6,282 87 
43° Headquarters expense. =) = ee Bey O25 035 “18 
44~>-Divisionvexpense@v2. 2 eee ee eee 449,111 29 
12- COUnty , EXDCUSC..0'= == tee See ee 527,970 92 
245. “County -expense. (new. 2O0utes) 22 ee ae ee ee 
Total “expense. me 5 eo ee ee oe eae ee 1,229,117 39 
79 Other ‘divisions... =) a ee ee ee ee 1,768 29 
71 Motor Vehicle Fund “charges on. State Highway Fund 
schedules (W.-. [ee eee ae ae te ee oe ee 9,130 5d 
Total Second Highway Fund expenditures______~_____ - $14,876,882 42 
Third State Highway Fund expenditures: 
; ME cP S TAY Se PT OCORS eco ie mare) eS ee a ee eee $14,705,143 27 
202°; Hizhwaysin*process (new routes) — 22S se 988,001 02 
A: COPECO AO UURAE ONS es el ea a an a oe eee ee po ane 16,334 68 
5 Sand=plantse 322) pe Si ne eres el, Beet eet ths NB. et 1,430 91 
“10 Maintenance yards —___ ~~ RR EAs I SE ase ee PR Se ee 116,062 17 
ti  -Powdér magazinés 222) 2. 7 - =e Tere SCE enc oe ee 384 36 
(20 -Construetion-equipmient =22 > 22.0 GU ae $248,291 72 
21. Engineering equipment 222-229 2 a Re 15,002 14 
B24. Rurniture and-lxctQres (eo es ee eee ee 28,147 85 
Ho PLL DIOS CG UT PIVEN €, ce eek cs a eee ee Se 7a ICs yiatosts 
24 VATCOs OQ UID Cmts ee ee seh 02-09 
20s Camp -CQuUipmMent= 9.2 > ae at eee 53,039 82 
26 se poratory, Equipment. se — = ae eee 8,638 53 
25 eShop equipment 2c. aw ey es a ae ee 15,637 54 
Total equipment ~___—_ ES ak a tm apse arene mag 684,105 57 
OD, UOTE, BOCOURE hee a ee i ee ee ee 252,205 86 
40?) “Shop ‘wore in prooress ee ee ee a inns athe ees ~ 68,136 O01 
41. 2Shop* 6x pense sso ey eee es nh eee ee ete oe a 13,856 23 
oo Bilis -var? divisions s =A ck eS e  eareee aae 40,705 76 
43 “Freaniquartérs expense: 207 oo er ee $276,693 02 
4.4... DIVAS ORS GE PORNS- S20 cecal een oe ee ne sane eras 428,430 54 
(2 County Expense: so” Sa eg ee Te 387,430 12 
245 County expense (new routes) -_____________ 652,706 12 
POtal expense 2s SS Se eee ee 1,745,259 80 
(9. "2O ther Gi ViSiONS oe ae eee re eee ee et ees Soe ee 762 68 
.71A Motor Vehicle .Fund charges on State Highway Fund 
SCTE CS Veer a ON re te ne ES a 8 enh ed ate ee 17,728 15 
Total Third State Highway Fund expenditures_____________- $18,710,116 47 
Motor Vehicle Fund expenditures: 
POS eta oh Wa varies Onancs © oo Se SS ee a $10,882,426 94 
AQ aie et C3) Meu se ne Se SS ees Se ee ee eee 8 75 
POP ONUES ery 2 aShleuo se es es Ss ee eS ee ee -15,399 09 
12 0-\Maimtenances Var dst ee hn 6 ee ee ee 255,411 54 
Lii-/ Pewder miagadines: ce 2. Sco. Se ee at eee eee a ee ~ 8,673 96 
126.:--Construction :equipment<2s___ i222 Se $306, 061 34 : 
121i: “Hing ineerin& -equipmemrt * ists ee 155-13 
122° Wurnitere-ane (xpress: ae ee ee ee 1,220. 47 
T2emeolables equipment = sn sees Cee eee 755 49 
124° “Autovequipmenttes 2 te eee Se eae 202,819. 52 
125 Camp equipment ~~~ 2 2 __ ie atena ie Rom Kier cose 13,839 52 
126 Laboratory: equipments" =. ee ioce 56 25 
128 Shop equipment —-~__.~:_-_ ete a Sa See 31,423 90 
Total equipnient = "22s eee gS Se eres 556,331 62 
135° “Store account. 2 Se Se ee ee ere ee 70,162 70: 
140... Shop -work <in: progress__——=__— 52-2 -_ ss = a eis 2 ee ee 33,810 30 
P4b Shop expense v2.55 oe Es ae ae ee eee ee =< 7,426 02 
Tabet County ex PHS eee ee een ee ee 59,703 32 
i465: “Traffic, census and regulations -. 26 ee a ee 9,161 08 
147 is*Pittsbure test ond sian jw ated espa Ban oes 4,347 33 
Total Motor Vehicle Fund expenditures____________-__ $11,902,862 76 
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Special appropriation expenditures: 


Chapter 704,-Acts-1915: Los. Angeles ; Courity=<W22->=-->- 
Saaptern 4 Sees Clay 191 oo Ventura, County. ope a Se 
Chapter 746; Actsul9i7: Klamath jRiver Road 223). ea 
Chapter 746, Acts 1917: Trinity-Humboldt Extension ~__-_ 
Chapnterar +6, ACtse)o Liss Oxnarcd=sanr dUano. 2 oes Soe ee 
' Chapter 746, Acts 1917: Jackson’s Ranch-Governor’s Camp _ 
Chapter 746, Acts 1917: Carmel-San Simeon ~~~... __---~ 
Chapter 746, Acts 1917: Carmel-San Simeon-Jolon connec- 
Hh ie eee oe SS ee, Ae a ee ae Ss nS ee 
Chapters (4 6.-a4.ctse19T Te. Dumparton, Braidgews 2-2 ee 
Chapter 746, Acts 19177 Santa Maria-Cuyama —2--.+_..-- 
Chapters (46; Acts.) 972i buasna-Alamo, Le ees eS ee 
Chapter 888, Acts.1921: Alturas-Cedarville -~2-.-_.--- -1__ 
Chapter 883, Acts 1921.2 Madera-Yosemite 2-29 Joe 
Chapter 832, Acts 1921: San Luis Obispo-School___.~-.__. 
Total special appropriation expenditures______-_____~. 


Expenditures—contributions by counties and cities: 


Humboldt County contribution. s=.-. ek 
Shasta. County .contributions: 422. «syle 
Siskiyou County. contributions.) 2 225 ee 
Cian COUNTyMCOMELLIDULIONS 22 * fase og 
ContrasCosta: ‘County .contributions:—./_==.-< 
Marin. Coudty SeontribGations =. 2 >—= 4 ess 
Napar Comnt ya COMLT DUTLORS Sas = oo eS eee 
Honomay County COntripulionge2== Us es ee 
San Luis Obispo County contributions_______-_ 
imperiale County: contributions. eo. 2 a 
Calaveras (County .contriputions=.- {uJ ses 
Mendocino County contributions. 9.22245 oe 
Colusa County contri DULIOnNS =. os ee 
Solano County ccantriputions= 2 5 2. ee 
Mariposa -Countycontributions. =. @ 242s le 
Santa Barbara County contributions________— 
ISCrns COUN ya COnbri DU LIONS ..02 eo er ee, 
Lowa Lor pNalesseontributions=2 28... a = poe 
City of San Juan Bautista contributions_____ 
Ciiyeot. to Gagone Cond ri puitOmee a4 2. ee 
VercedaCounty..contributionss =... 2 S222 
san Benito Countycontributions.—. 2. 2 
Palare ounty Comtriputionse 2. 42... -. saa 
MOLOeOOUMiVMOOMtrLDIMtIONS = se. 2a 50 ee 
Hl DoradonG@ounty. contributions... +. 
Tuolumne County contributions______________ 
Orange County «contributions. -——_._._-. a 
Nevada Gountyacontributionssi.— 02-0. ke 
wtanislaus. County» contributions... 0-2 
pierre. (ountive Contriputiondesas.. >= 2 -O: 
City of Oceanside contributions.______________ 
Mua County: contributiongss aa 2 oe ee 
Monterey County. contributions... ee 
Placer County contributions=-2— => 2 i De 
Bwtte: County scontmbutiom ss wen. oe Eee 
POSSE (COUNLV a CONERIDUbLONG exc = ee oe 
Sutter County contributions____—- ee Pres naan et 
AM gba ven Serb hat one cloner: wHeybhieic patcwe eee eenea Eon wane Pee 


Torsecon tributions, expenadleures <2 = 4 ee 


NCCE aAie Ae sae ee he OR ee 


Discount on Third State Highway Fund Bonds__--__-___-_ 


401 Expenditures 
402 Expenditures 
403 Expenditures 
404 Expenditures 
405 Expenditures 
406 Expenditures 
407 Expenditures 
408 Expenditures 
409 Expenditures 
410 Expenditures 
411 Expenditures 
412 Expenditures 
413 Expenditures 
414 Expenditures 
415 Expenditures 
416 Expenditures 
417 Expenditures 
418 Expenditures 
419 Expenditures 
420 Expenditures 
421 Expenditures 
422 Expenditures 
423 Expenditures 
424 HWxpenditures 
425 Expenditures 
426 Expenditures 
427 Expenditures 
428 Expenditures 
429 Expenditures 
430 Expenditures 
431 Expenditures 
432 Expenditures 
433 Expenditures 
434 Expenditures 
435 W|xpenditures 
436 Hxpenditures 
437 Expenditures 
438 Expenditures 
480 Expenditures 
76 
8—22496 


—_— = 


ee ee ere 


$120,229 
64,000 
55,499 
15,021 
3,056 
35,000 
65,009 
75,000 
9,385 
53,104 
20,000 
60,209 
17,860 
5,000 
2,200 
113,715 
19,452 
2,143 
9,000 
5,992 
2,707 
2,000 
foe hi 
6,737 
6,716 
878 
9,001 
13,953 
14,103 
17,749 
8,005 
13,319 
69,564 
44 
21,350 
2,853 
463 
1,000 


$3,586,827 
222,160 


$123,477 9 


$943,785 


part 
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Cash on hand: 
43°" Office. Wind ~Cheadquarters)i0S= Sei aes Se cee eee eee $425 
434. Office Fund. Caivis ions) a ee eo 
50°... National’ Bank off D/O Mills nde Contain 2222 33,752 
52 Farmers: and” Mechanics Bares er a ee 





> be California” National bank] s=e= A LPNS oop EER ER 8 OR DE Bete 8,287 44 
5S A. SACTAMeENntO-San JOAQUIN a ee eee, See eee 98. 73 
54. Capital National Bank ¢Generals hung. ieee se ee 20,601 85 
Total eS ee rai ee $109,911 19 
Funds in treasury: 
$i" First State His way Hwy ei ee ee $100,000 00 
92> “Second: State Piehway- sun das Sa ae ee ee eee eee 96,169 97 
93 “EhirdsState Hishwayehunds=-) toe = ee eee ee ee 6,869,857 33 
94° “Motor Vehicle rund 222 See ee) ee ee eee eee 286,686 59 
25. 7 Chaprere (4G Ais 1 yr ary Cl ee ee ate ea ees a ee LOT, poo mel 
96." “Federal “Aid-Funds=. 2228 Seek Seer AE ae ple Se rales acta ere ee 
97) Chapter, S88. Acts i Oe ir Cle eet ee oe 44,455 89 
S7B Chapter’ 8838; Acts 1921- Mund! 222422 = eee 30,000 00 
TA. Chapter *382) Acts “192 ie Bird ee ee ee ee 5,429 06 
Sic ValtejosSears Point. Survey wee eee eee 1,000 00 
TOCAT | So Be oe ee EE ee ee 2 ee oes $7,601,158 05 
*Overdraft. 
EXPENDITURES IN COUNTIES FROM FIRST STATE HIGHWAY FUND. 
County Division To June 30, 1922* County Division To June 30, 1922* 
Alameda we IV $452,652 79 Orange? <2 Sees VII - $528,908 27 
SAGs gh ee Yi erg Ge ape eae eta Piacerta 2 ae fiat 364,093 939 
AMAGOR ae see PET 406 49 tet Se ee eee TED 58 58 
IS Wt heee Se LT 306,654 17 IRiverside™ ===-s= VII 92,442 11 
Calaveras, 2..= = re 5,793 78 Sacramento ___~ Til 103,912 03 
ColUSs..« Seo =e III 493,128 12 San Benitoss=—2 V 230,836 93 
Contra, Costa. = IBA 251,686 3 San Bernardino_ VII ZOO ZI Rie 
DELANOrLea--—= I 10,976 95 San -“Diegol ==" VII 622,188 21 
Hig orado-. == yas 287,149 73 San Francisco__— IV oa ory WEE Bk Ne | Sore So 
Mréesnopss— = —— Vi " 248,399 38 San Joaquin== 22 III 4,278 0S 
Clem Nigga ea eee III 2D0F 43" 29 San Luis Obispo_ V S2oyo UL ea6 
Humboldt, = 2- = I 673,221 05 San Mateo____-~_ IV 425,128 89 
TY perigee... ALE 404,895 41 Santa Barbara__ V 839,664 59 
TT WiG) pase en ne aval 21,609 25 Santa’ Claraceo=3 IV 926,022 63 
IK Grr epee VI 882,644 61 Santa-Cruzas== TAYE 215,027 48 
PCT Gage eee VI 106,554 38 DSHAStaM te Sie II 481,030 22 
Higke he ee I 16 04 Sierra, (25222 aE BG a Gis WAS 
TiBSSen pe See II 714-35 SISKiyOusL ==. = AGE 386,478 19 
Los Angeles____ ViLE 1,284,762 35 Solano, a 158) 402,995 94 
Madera. 25. sss Vi 220,476 65 DONOnIa eee ae IV 494,848 22 
WES hoe Os ees EV 236,080 41 Dltanisiads ss owe AOE 305,356 18 
Mariposa 2-———— VI 190,337 16 SUCCES III 107,620 68 
Mendocino —_-~~_ I 789,719 41 Tehainicaes -= a. i= Il 297,610. £2 
Merced 2285 == ND SA2S04 0 OTe Lint yee ee ate 7,029 96 
Modocee-se 3 II 33°06 ‘Eula te eee VI 245,345 67 
IVE ORO pes eee WAL 88,020 LY MOL ess ae III 129,775 75 
Monterey ~~ _----— AA 618,929 66 Wemtura = 2. Vv I 607,294 54 
Nip aie <8 eae oS IV 19,330 09 YY O10 ee See ee III 762,134 78 
NeW da) ea es PEE 8,063 46 D'S Of: Wee ty a ca ae ey COGS 1 2s Oboe 
Tota) 2 ek = pee ees $18,000,000 00 
General expense, undistributed (premiums on bonds) -~_-_---______-. 2,129 00 
$18,002,129 v0 


Grand: totaly 2 22S ea re eee 


*As the fund was exhausted on June 30, 1918, there have been no expenditures 


from this fund since that date. 
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EXPENDITURES IN COUNTIES FROM SECOND STATE HIGHWAY FUND. 





Total to July 1, 1920, to July 1, 1921, to Total to 

County Division June 30, 1920 June 30, 1921 June 30, 1922 June 30, 1922 

A lamcdiers £22 5 oe IV $333,983 11 $176 43 $3,858 08 $338,017 62 
PRIDE oe ee Oh PN gt hp oft oe ete hid ae es eee = 5 eee See eee se 
Mee) SE 8.01 Ss 5, Sea III 7.668 33 221 92 12,186 94 20,1 TIALS 
2 ae ee III 589,027 98 4,427 22 11,448 05 604,903 25 
@Calawveran tics 3 IIT 125,336 88 387 62 93 50 125,468 00 
MOWAT Es er oe eS ITI 8,659 58 2,926 37 2,699 04 14,284 99 
Contran (sostass= IV 240,119 23 168 03 1,145 20 241,432 46 
DERE Nortes soe i 40,908 22 39,274 09 54,130 42 1345312 “73 
Blaporadot_ =~ 2 bl id 262,443 95 141 51 99 48* 262,485 98 
MresnGiwes Ses 2s” VI 117,295 80 4n13 39,168 12 156,468 05 
Glevin SPs ees FS III 5,773 14 608 29 5,941 89 teams 
UM DOLOt eS 8 af 574,223 04 17,596 30* t3,0L 2.01 629,699 41 
fMypperialee2e 32 VII 204,870 98 84,322 68 77,247 46 366,441 12 
UDG oe PE SiS ee ee apie ee VI 145,182 73 301 84* 29,358 76 174,239 §5 
Rierine eee OES VI 81,841 84 42,175 60 SL OR: Ot 175,519 35 
SG mg feasts Le 62S ee dee VI 2,392 -24 29,779 49 30,047 23 62,218 96 
ISN eC = 2 ve a I 27,940 18 12,413 13* 3,626 33 19,153 33 
mhassenwss 225502) = © EE 50,984 81 8,621 64 11,895 89 71,502 $4 
Los Angeles ______ VII 1,107,450 49 18,197 -28 48,477 32 1,174,125 .-09 
Maderatins. 5. Vi sie ta Ae [lig ie se en PR ey RY 14 SP 49 
Aarau eee Fe et IV 449,012 45 291 03 1,736 53 451,034 01 
Marinesa 2 222.2 - 52 VE 193,075 54 391 60 13,214 69 206,681 83 
Mendocino ts I 908,370 98. 1,602 02 18,709 15 928,682 15 
Merged 22 287. 2s VI 63,732 62 4,967 03* 60,119 22 118,884 381 
Motors 225". 2 II 44,077 23 13,528 41% 12,954 12 43,502 94 
Motor tee 2s As oS VI 151,053: 99 366 42* 9,895 16 160,582 73 
Metterey if 3 sont Vv 874,073 62 21.972 -50* B bya (aey istic 850,863- 34 
Na pope es Se IV 182459712 8 88 ae 182,462. 33 
TOS 6 FE by ek ae TIt 289,198 31 PLS *O3 31,064 90 327,378 24 
ONige 8 @ R eg <a Oa Vit 62,607 57 26,867 08* 394 22* 35,348 27 
Ret ACOT Me pe. bn TIT 53, ol 12 Peas We 21,868 26 78,636 45 
JE Se JME ese ear Gt) 1,194 23 965. 01+ 2,802 92 
Riverside $22 > VII 89,144 14 538,674 57 21-22 160,539 93 
sacramento =. __ III 8,910 21 300 15 LO Sol Lg 19,761 55 
Sai. Senitos 25 20 Ve 1,320°°53 104 52 95 84* 1,329 21 
San Bernardino ___ VII 17,565 04 283 90 4,924 55 22,773: 49 
ame Der O 2 VII 535,940 93 - 43,582 66 28,044 50 607,568 09 
“Soule: EMRE WEL SUL ST ee Seen s Sacel (Ye aan a AS ube 96 58 90 58? 6 00 
Satie Jondtine. Pl: "120,163 “78 1,608 53 2,943 20 124,715 51 
San Luis Obispo___ V 343,279 25 1,884 74 4,629 08 349,793.07 
SaieMateo © 2.8 IV 14,363 69 9,690 05 4,032 T7* 20,020 37 
Santa Barbara __. V 718,240 65 69,189 89* 26,599 48 675,650 24 
Pant Cla a IV $5,033 72 7,976 95 51,353 40 144,364 07 
PEM 3 by os a 0 Vip er ave 145,841. 47 8,601. 27 TOV OO le eee Ces Oe 
TS GS RY es Ya iget l eg 1G 893,758 57 46,352 17* Ti,Gaw. oo 925,063 73 
Sir tee See Per 143,688 15 12,670.27 7,588 16 °163,946 58 
(SU GS 1S yt OW ag Reha iene II a5 aod One 9,098 02* 14,559" 07 160,840 92 
Getta es IIT 160,701 00 463 73 20,251.57 181,416 3 
SO Git =e IV 264,557 06 1,283 77 66,280 77 302,124. 6) 
SHH CUTE hh eine 1ee% fe PAL SO by 14,093 75* 1,240 18 48,354 55 
PSone see TLE 21 46 611 80 579 95* So OL 
VEN 6 503 ho Pilaat Soe ei ED 69,349 32 8,439 22 87,030 21 164,818 75 
(ORV grea 2 ae II 128,143 24 50,048 64* 28,874 14 106,968 74 
(EU) ea ope a eee VI 471,362 55 330 93* ks thee Ot 498,449 13 
PPT GN 1a We 19,096 53 182 66 19,514 58 et 6s 1 ei 
EINE a Uh G2 anaes VII 57,459 39 864 08 39 36 58,362 83 
MCU Se irneaie 5 ale, Bees III 298,837 12 21,302 78 22,775 81* 297,364 09 
SNORE ofthe i Eee TN iE 103,870 69 2,779. 82 5,767 60 $12 41 Se EL 
Sisal tame ee $12,108,569 05 $133,914 10° $1,114,943 70 $13,357,426 85 


*Credit, covering federal aid received and cement sacks returned. 
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EXPENDITURES IN COUNTIES FROM THIRD STATE HIGHWAY FUND. 


County Division 
Alamedas ese = ae IV 
PU heihete wee Boneh eS TIT 
Amador S2s=— >. ae Tit 
Butte see ae ee IIl 
Calaveras 222 = 2 14. 
Colusaisi=2-t = se III 
Contra toate == IV 
Deli Norte}? £222 3 I 
BY Dorada 422. 22% III 
Hresnoget S24 se VI 
Glenn $42 225 es III 
Humboldt gee. a i 
Tmperial 22a. Le 
TityiOs "ase ess 2 Vili 
WOE eee SE ree ee VEL 
KEATS ae ee oe aN VI 
Laker ee ee I 
Legsenue ec es II 
Los Angeles _____ VIE 
Madera tena eases VI 
Marin 20 ts ee ae IV 
Mariposar 2222" VI 
Mendocinoy2s ==. I 
Merced ie 22a: VI 
Modoc... oe EE 
MORO poe rae ee VI 
Monterey, 622 V 
INS Da Se Ser Se IV 
INGWatla Sees = ae III 
Orange; 2 4°— 5 ss) VII 
Pincers we 3 oe IIil 
PLUMAS A ee lil 
RIVersidess se VII 
SacraimentOm === ALY 
Sam Benito. .-o = oS V 
Sai. Dernargimo = ay Ld 
peteid eo WEtS et eae eal See VII 
San, Veranciseo 2... LV 
Saved Ga Cup ne ee ae GL, 
San Luis Obispo -__ V 
San Mateo. 25 = EV, 
Dantas oa Ewell pe ae Ve 
Santa Clara) 22522 IV 
Santa ser A, gos IV 
Shasta 2< see LL 
PSM e 1a te SU gta es ee III 
BESKIL VOU estes II 
SOlLANO fee ee ee in Mi 
Sonoda. = wane IV 
Stanislas oe ee III 
SUlEr pee ee ee Lit 
BOTA eee So er ee II 
er ta LE Ves ec ee i 
UL Aree oe VE 
‘uoclhiimne 2 eae LEE 
Wena ee 8 Oe VII 
OO a tee oe ee III 
DD bore hatebalns od Bea RR OPO A Iil 

TOtalss 4522 hee SE 


July 1, 1919, to 
June 30, 1920 


$325 63 


$2,752,604 71 


51,731 O07* 89,655 
49 25 17,189 
115,414 35 165,529 
3,976 44 9,321 
7,077 74 78,875 
9,801 28 34,620 
196,442 23 12,833 
12,641 63 24,662 
1,421 80 3,723 
1,801 277 212,258 
416,940 48 81,763 
2,012 94 33,613 
14,951 06 35,682 
45,534 95 539,857 
64,514 66 90,613 
96,051 89 417,632 
131,551 00 227,041 
131,522 84 42,735 
67,415 25 549,831 
85,438 78 39,786 
35,627 54 157,654 
7,627 99 187,595 
9,819 62 398,381 
149,200 80 37,580 
1. alauls 137,771 
361,260 80 746,182 
$2,927 21 218,746 
2,164 98 5,074 
4,268 74 126,076 
61,236 48 32,887 
137,876 07 49,236 
11,895 27 21,125 


$4,143,281, 82 6-$9-704:702 


96 205,297 
25 164,763 
78 18,262 
02 355,300 
08 44,774 
37 101,910 
19 45,524 
46* 271,608 
32 37,415 
83 5,698 


24 35,882 


84 $16 660,589 


*Credit, covering federal aid received and cement sacks returned. 


July 1, 1920, to July 1, 1921, to To‘al to 
June 30, 1921 June 30, 1922 June 30, 1922 
$4,821 03 °$13,450 93 $18,597 59 
5392.9". 04: 67,961 48 76,812 21 
103,877 38 201,808 89 440,808 45 
1,115 --62 5,208 19 11,724 78 
35203 201 20,788 32 70,148 05 
W956 212 PRIS RP S| 28,295 36 
134,764 70 191,564 58 428,985 70 
1,160 07 25,124 86 30,268 97 
40,293 59 484,781 25 587,309 61 
9,220 25 30,058 98 48,548 22 
303,580 12 759,991 44 1,190,148 33 
279,492 46 389,499 95 965,002 16 
Sol Gr: 205,991 00 271,708 04 
243,627 19 428,114 18 759,644 42 
131252507, 230,294 84 361,605 09 
20,887 53 40,013 72 134,645 18 
63,207 93 216,512 24 289,125 76 
180,538 80 516,790 42 833.4 7410386 
18 <f2 8,880 37 9,096 91 
5,349 12 84,862 95 94,083 96 
9,784.39* 93 TLE CL 118,065 13 
36,998 03 303,838 87 492,553 2 
118,258 40 600,325 42 762,231 99 
80,081 48 LTT 918 “Ge 280,455 77 
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STATEMENT OF EXPENDITURES FROM ALL FUNDS COMING UNDER 
CONTROL OF THE CALIFORNIA HIGHWAY COMMISSION, 
1912 - 1917, INCLUSIVE. 


Bond Issues” 

Contributions 

Pederal Aid ; 

Motor Vehicle Fees 2 107 152.46 53 155.60 
Special Appropriations 1,903.27 


Total 127,761 95 100 352 70 426.07] & 584,923.10 21 462 93 


Bond Issues 147 409.73 204 336 82 .103.90 344 996.50 —25 308.56 
Contributions 

Pederal Aid : 

Motor Yehicle Pees _ 320.88 117,811 14 68 422.48 
Special Appropriations 1 605.44 


Total $ 147 409,73 336. Bs 424.78 | 3 462,807.64 44.719 .36 


Bond Issues 3 86,169.77 132 558.63 381.31 196 ,291.20 TN ,392.49 
Contributions : 

Federal Aid 

Motor Vehicle Fees 344.85 111,198.18 69 ,749 70 
Special Appropriations 1,389.62 


Total 169. $~* 132 558.63 |3 152 264 68 | 5 730 16 7 489.38) 142,531.81 


Bond Issues 041. 128 735 95 12 000.34 .961 70 249 971.52 68 955.11 
Cootributions 

Federal Aid 

liotor Yehicle Pees ,619,35 150 851.23 37,119.28 
Special Appropriations 35. 5E 


Total $ 29,041. 128,735.95 “A ,000.34 }$ 413,581.05 400 ,822.75 106 ,109.90 


Bond Issues 984.0 261 ,686 48 9 883. 842 483.57 244 , 740.93 135 ,735.56 
Contributions : 

Federal Aid 7 

Motor Vehicle Pees 46 494.94 1°38 516.33 57,960.18 
Special Appropriations 398.78 


Total ; 784. 161 ,686 .48 319 ,883.26 888 978.5) 383 ,257.26 194 ,094.52 


Bond Issues 191 .472.79 261 .915.68 518 , 340.96 190 504.11 89 475.39 
Contributions ; 

Federal Aid 4 

Motor Vehicle fees 4 655.17 18 007.48 8B 894.69 89 535.73 
Special Appropriations — 250.80 


Total $ 191 472.79 266 570.85 |$ 536,348.44 | 2 279,398.80 177 ,760.34 


Bond Issues 71 ,756.93 142 060.46 179 706.39 856 ,658. 32 279 ,490.53 138,796.41 
Contrimtions 

Pederal Aid 

Motor Vehicle Fees 6,289.40 39 250 .80 119 258.88 58 295.54 
Special Appropriations —147.98 


Total .756.93| 5 142,060.46 |= 135,995.79 895 .909 .12 398 749.4) 196 943.97 


Bond Issues 468.3 187 313.82 604 768.55 911 .25¢.51 21) 883.29 243 823.74 
Contributions : 

Auyust Pederal Aid 
Wotor Vehicle Fees 7,753.05 43 924.10 B2 ,210.47 79 ,201 .05 
Special Appropriations 250.00 


Total > 465,468.33 187 313.82 |% 612,521.60 |# 955,174.61 | 3 294,343.76] 3 323,524.79 


Bond Issues 61 525.73 184 ,654.23 614 315.94 546 .794 .95 224 942.94 34 2233-37 
Contributions 

September | Peieral Aid 
Motor Vehicle Fees : 13 ,685.65 33 934.65 62 062.44 50,028.15 
Special Appropriations 996 .01 a2. 95 


Total -525. > 184 (654.23 628 .001 59 580,729.60 | = 288 001.39 | 3 BA 259.19 


Bond [ssues a 4 279 564.39 454 404.06 791 .684.52 168 ,72] .69 322 110.31 
Contri but 1ons 

Pederal Aid : 

Motor Vehicle fees 10 .266.48 41 553,59 58 390.39 79 589.18 
Special Appropriations 2 044.25 —1 362.67 


Totsl - 3 66,411.79 279 564.39 |S 464,670.54 |S 833,238.11 229 156.33 400 ,336.82 


Bond Issues ' 56 ,950 .64 212,541.43 | 1,044 551.06 774 664.76 148 ,331 .91 433 .443.84 
Contributions / 

November | Pederal Aid t 
Motor Vehicle Fees 29 550.87 82 204 .20 48 103.39 53,114.42 
Special Appropriations 2,231 .88 


Total ; $ 56,950.64] 3 212,541.43 | 31.074 101.93 856 858.96 |S 193,657.18 466 558.26 


Bond lssues é 134,802.04 202 985.75 494 725.25 580 , 363.83 346 ,767.55 334 485.44 
Contributions 

Federal Aid ; : 
Motor Vehicle Fees : LY 73528 98 ,376.21 105 ,362. 76 B81] .82 
Special Appropriztions 6.217. 38 


Total | : 9134 802.04} 5 202,985.75 |5 506,460.48 | 5 678,740.04 |5 456,347.43) % 411,297.26 


Bond [ssues 594,110.58 | 2,098,745.61 | 4;555,.224.73 | 7,846,255.05 | 3,084,412.81 | 1 993,487.16 
Contributions 

Pederal Aid ; 

Motor Vehicle Fees ; , : 83 3,935. 85 454 894.40 } 1,189 812.10 Le Ley a8 
Special Appropriations 11 [739.52 


peek a = | GRAND TOTAL $594 110.58 | $2,098,745.61 | $4,639 160.58 | 38,301 ,149.45 | $4,285 964.43 | 32,769 539.15 
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STATEMENT OF EXPENDITURES FROM ALL FUNDS COMING UNDER 
CONTROL OF THE CALIFORNIA HIGHWAY COMMISSION, 
1918 TO JUNE 30, 1922. 


Bond Issues $ 330,189.34] $ 346,025.42] $ 785,708.90} $—161 ,725.38 489 150.40 
Contri but ions 
January | Federal Aid 342 024. 5 
Motor Vehicle Fees 72,962.73 105 112.65 ae 899. 2 385 /9 
Special Appropriations 3,343.35 2'454.09 


Tetal 403,152.07 456 ,481.42 895 ,062.23 466 ,238.59 | $1,125 033.41 


Bond Issues 387 ,060.22 182,273.83 557,718.38 317,884.59 346 164.43 
Contributions 1,658.66 506.57 1/000.00 
Federal Aid 73 266.32 355 (841.89 
Motor Vehicle Fees 65 946.52 96 198.73 74 ,265.99 162 ;485.11 196 '312.80 
Special Appropriations 425.00 35.76 "139.50 


Total 453 006.74 280 ,556 .22 632 ,526.70| $ 553,636.02] $ 899 458.62 


Bond Issues 278 ,916.47 232 ,395.54 677 ,325.52 346 374.54 833 045.64 
Contributions 14'000.00 5 1041 00 
Federal Aid 222 160.50 129 ,097.37 53711.40 
Motor Vehicle Fees 61 ,924.14 99 162. - 82'472.33 198 ,344..38 391 '357.83 
Special Appropriations 190.1 "136.70 5.40 


Total 340 ,840 .61 345,368.12] 3 982,095.05} $ 673,816.29 | $1,283 161.27 


Bond Issues = ea96 aoe. te ee, 354.31 661 538.97 500 525.91 788 ,496 .38 
Contributions 21547 96 ans ‘000.00 

Federal Aid 

Motor Vehicle Fees 72,233.47 117 ,346.26 177 ,709 .10 158 ,269.07 274 "535. 00 
Special Appropriations 342.58 FID 9 Oe). — 34.83 53.00 


Total 468 928.77 405 ,209.98 839 ,213.24| $ 669,794.98 | $1,272,072.58 


Bond Issues 509 ,997.12 458 ,798.28 695 ,26C .68 659,752.55 | 1 ,203,740.88 
Contributions 45 ,729 .20 11/146 .39 1'971.32 6 {600 .00 
Federal Aid 68'746.58 43 343,56 
Motor Vehicle Fees 71 545.29 167 ,958.92 127 ,073.44 219'977.61 238 '431 .91 
Special Appropriations 1,936.72 881.85 1 5 


’ . 


Total 3 583,479.13 673 ,368.25 833 480.51} $ 950 448.06 | $1 ,493,341.80 


Bond Issues §81 ,779.62 453 ,622.13 601 ,020.75 834,616.59 | 1,314,513.92 
Contributions 531 /761.98°* 5,702.57 50 ,000.00 

Federal Aid 59 (571.76 10 588.00 362, "222.87 
Motor Vehicle Fees sh "940.13 168 432.76 191 ,352.30 233 435.84 373 '592.97 
Special Appropriations 1113608 1,258.88 — 1892.64 


Total $1 ,236 ,189.57 629 ,016.34 792 ,373.05| $1,128 640.43 | $2,054 674.36 


Bond Issues 567 612.47 390 ,118.13 589 978.37 394 ,326.29 
Contributions 5,992.00 . 2A 
Federal Aid 405 132. 87 
Motor Vehicle Fees 89 ett ee 159,527.11 130(,591,.55 162'014.41 
Special Appropriations ai 905.65 20.00 


Total 664 ,852. 58 550,550.89 | $ 752,916.16) $ 982,823.57 


Bond Issues 469 432.59 564 ,050.15 35 ,688.33 915 ,879.59 
Contributions 296.03 134 ‘009.69 

August Federal Aid 388 901.03 291 ,235.15 
Motor Vehicle Fees 127,194.63} - 155,907.88 159 261.99 342'036.12 
Special Appropriations 8,752.05 1,428.97 


Total 605 379.27 721 683.03 | $ 717,861.04] $1,549 150.86 


Bond Issues 423 566.45 469 194.60 400 334.96] 1,443,107.82 
Contributions Ge .00 

Sentenber| Federal Aid 2A 996.10 
Motor Yehicle Fees 82,409.67 132 164.35 139/831 .40 300 ,707.71 
Special Appropriations ye Seer te) 721.32 


Total §11,331.37 607 ,380.27 565 162.46] $1,743 ,815.53 


Bond Issues 499 190.39 750 ,095.65 523,501.66] 1,229,709.13 
Contributions : 4.58 

October | Federal Aid i 67,003.66 
Motor Vehicle Fees 104 ,323.07 156 876.77 , 347, "982.85 
Special Avpropriations 3,030.06 3,437.57 


Total 6C6 543.52 910 409.99} 3 847,249.42) $1,644 695.64 


Bond Issues 380 ,215.57 624 058.96 466,379.00} 1,332,175.31 
Contributions 4,765.49 711.91 "518.92 
Federal Aid 21 580.99 14,926.86 
Motor Vehicle Fees. 56 ,293.35 84 576.43 175/921 .40 340 1285. “A2 
Special Appropriations 344.11 43 ‘546.41 Dee 


Total 436 ,853.03 756 ,947.29 664 593.30 | $1,690 383.82 


Bond Issues 539 ,150.69 726 ,536.72 390 486.06] 1,396, oN 4) 
Contributions 2,707.88 j 140.92 10'292.72 
Federal Aid 140 ,662.97 116 '338 193 
Motor Vehicle Yees 137 ,238.02 73,261.65 225 800 .80 444 ‘755.74 
Special Appropriations 721 .29 aoe 23 '686.24 i . 


Total 679 817.88 |$ 800,117.49} $ 757,090.75} $1,991 ,298.04 


Bond Issues 5,363 463.65 | 5, Lf 353: 72| 6,384,941. ze 9,208, ae 35 | 4,975 111.65 | S51, a 127.89 
Contributions 540 467.8 99.91 "206 +266. 95 132.96 22 032.21 99.24 
Federal Aid 571 871 :078. ie 1,518 1399 3 1,359 977.54 3 re 1987.81 
Motor Vehicle Fees : 1 516. 526. Bt ae ay 725.39 31296 '9 1 eae 11 '902'862.76 
Special Appropriations 23,744.45 56 ,039 .4: 25, 183.8 "122 7863.71 


== GRAND TOTAL 36 990,374.54 [$7,137 ,089.29 | $9,279,623.91 | 14,144,741.83 |8,127,742.04 | $68 ,368 241.41 





—— 


ee 
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APPENDIX F. 


PURCHASING DEPARTMENT. 
By Lowen R. SmirH, Purchasing Agent. 


The work of this department has materially increased during the past 
two years so that now, in addition to the purchasing agent, there are two 
assistant purchasing agents. | 

Since August 1, 1921, this department has carried on the purchasing 
for the State Department of Public Works, consisting of the following 
divisions: 

Division of Highways. 

Division of Architecture. | 

Division of Engineering and Irrigation. 

Division of Water Rights. 

Division of Land Settlement. 

On the above date on account of such additional duties it was neces- 
sary to add the second assistant purchasing agent to the force. 

The following tabulation of purchase orders issuing from this depart- 
ment will show the increase of work from year to year: 


Year eeaery lowed 
Lo Sis, ap teal’ eee ER lh a Mn a acc A A aa RE ay 2 487 
er nee, PA oe RL 858 
ee er gia PRUE Pe EY et 2.180 
EOE G5 ib atk an, Ui EY oh oR eo eee ae ae 2.338 
Val gen norway 2 te Sapte eve Rae, AR, Se SRE ah aA MELE 3,193 
Un RSS Pigeon ee a ae ee 5,010 
DD mere ree meget 0 ge pe Ns 6,774 
IG eo poasah pe ate Os acs ec RR ae pa, as eR a 10,216 
LOO (het ee iteet ott eomierie Goll ate eo ot gS 2 11,585 
Reitemen wert Nes ees re ne ces ee eed SL 17,263 


Prior to August 1, 1921, all orders as shown above were issued for the 
California Highway Commission. The following is a segregation of 
number of orders issued in 1921 and during the present year: to and 
including June 30, 1922: 


Year 1921. 


PPREIMCE ER ig Wh VSS Se Sok ge ee 16,180 
ereameTa We eT LOCLUNG (8 22 2 ne a ee anes a 750 
Lee moms: denetteerins and Irrigations. 2.2 ete eee 151 
Peaeouenine and sel ticments. 124 Ss ob ee ee ee ee 133 
ape etewy ator > eae iit6 on os Co ea ee es oe a a 49 
Year 1922 to June 30. 
Co ae Lah eg We Wg LG Ue wg a ae ella hs Redline re aE, lt Snail Ra a 9,353 
Peery CRP aReC Tite oa ee ee ee ere ee E008 
er ipa sonemecring 2nd Litigation — 2.2 aoe ee 150 
Tree Tenth -cottlenicd tre 2 el ee ee ee ie 81 


Isivmioniot Water Rights. 2.2. .+_-~-. Se Pes ae nc eR a a aR Ie Oe 128 


| 
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Plate LXIII. State Highway, Mendocino County, oiling resurfaced macadam pavement. 





Plate LXIV. State Highway, Mendocino County, completed resurfaced asphalt macadam. 
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The number of orders issuing from this department for the present 
year will probably be in the neighborhood of 25,000. The total number 
of employees in the purchasing department, including clerks and stenog- 
raphers, is nine. 

During the biennium ending June 30, 1920, as was mentioned in that 
report of the purchasing department, work was seriously hampered on 
account of scarcity of many commodities entering into building con- 
struction. This situation has greatly improved during the past two 
years with the exception that during the present year a serious short- 
age of cement, especially in the northern part of the state, exists. The 
cement companies attribute this condition to the enormously increased 
building operations, claiming the demand for cement far exceeds the 
production. 

Freight rates on all commodities remained unchanged up to the close 
of this biennium. However, on July 1, 1922, a general reduction of 10 
per cent on all commodities was made. Full tariff rates are being paid 
on all commodities, no special rates being extended to the state as was 
done prior to August 5, 1918. 

While the records of this department show that prices on various com- 
modities generally have declined, they are still considerably above pre- 
war prices, especially on major items of construction material. Prices 
on rock, sand and gravel have not made any appreciable decrease since 
the peak prices of 1920. Reinforcing steel has shown a considerable 
drop, going as low as $2.35 per ewt. base during the spring of the pres- 
ent year as against a peak price of $5 per cwt. base during the close of 
the year 1920 and the early spring of 1921. The mill base price of 
cement during the close of 1920 was generally $2.70 net per barrel at 
the mill. The price on this commodity made several slight decreases 
from time to time since then, the present price being $2.35 net per 
barrel. 

Appended to this report is a detailed statement of cement purchases 
made from 1920 to June 30, 1922. 

Below is given a recapitulation of all cement deliveries to the Califor- 
nia Highway Commission from year 1912 to June 30, 1922, showing 
that the average mill base price paid for the cement during that period 
was $1.673. 


Average 


(barrels) at mill per barrel 

Year Total deliveries Total cost mill base 
1912 _--_-____--___--------- 142,465.50 $176,683 24 $1,240 
CLUE oles Selle 8 Ss Sinead aie 242,514.50 517,376 36 1.309 
1994 (252 = ----+--------- 677,799.25 898,403 48 1.895 
1Gt ae. - + -------=- 355,005.50 485,267 31 1.267 
OTE ST ES a a a 110,099.00 150,958 28 a tye 
0 5 Rg oe = ale ea eee 220,794.09 321,064 61 1.454 
iy pl St ER 221,418.00 359,036 76 1.621 
poe 241,581.00 464,342 7 1.922 
Ld SS SE SSS Aare ee ee 312,304.00 677,290 29 2.168 
nya 8 SL ee ee 540,127.00 1,231,801 11 2.280 
Le NE MS LESS SR eae 70,290.00 163,611 64 2.027 
3,134,379.75 $5,245,835 85 $1.673 


The small deliveries of cement shown for period to June 30, 1922, are 
accounted for by the fact that these deliveries include only cement deliv- 
ered on contracts let during that period. Some of the contracts awarded 
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in 1921 extended into 1922 and deliveries of cement on such contracts 
during 1922 are shown in the 1921 deliveries. Furthermore, some of the 
larger contracts for cement concrete roads were let shortly before June 
30, 1922, and large cement deliveries did not start until after that date. 
The total cement purchased during the year 1922 up to June 30 was 
194,288 barrels. ) 

In conclusion, it may again be said that the records of few depart- 
ments will show such a diversity of commodities purchased. On contract 
work, this department purchases all road material, such as cement, rock, 
sand, gravel, culvert pipe and reinforcing steel. In connection with day 
labor work, and particularly that in the convict labor camps, a wide 
diversity of wants are met, embracing in the case of free labor camps, 
not only the materials of construction, but food supplies, tools, road 
machinery, hay and grain, camping outfits, gasoline, oils and greases, 
and all other supplies necessary for carrying on such work. In the case 
of convict labor camps, in addition to the above, clothing, medicines, 
barber supplies and tobacco are but a few of the many purchases made 
for the Division of Highways. Also extensive purchases of electrical 
materials, building hardware, plumbing supplies and equipment, build- 
ing tile and brick, paints and all other materials and supplies entering 
into the construction of buildings are purchased for the Division of 
Architecture. Various other items are purchased for state institutions, 
such as moving picture machines, milking machines, ete. Purchases for 
the Division of Land Settlement include such items as concrete pipe 
machinery, alfalfa seed, barley seed, ete. 

The above will give a general idea of the great range of commodities 
Sheet although they are but a few of the hundreds of items being 

ought. 


NS ski 
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APPENDIX G. 


HIGHWAY TREE PLANTING. 


By M. B. Prart, State Forester, and 
W. S. Carutuers, Assistant Highway Engineer. 


Systematic planting of trees on the state highways of California was 
made possible through the establishment of a state nursery, in 1920, 
where thousands of trees are now being propagated annually for this 
purpose. This nursery, which is a result of the cooperative efforts of 
the California State Highway Commission and the State Board of For- 
estry, is located along the state highway between Davis and Sacramento. 
It is in charge of Albert Aldinger, a trained nurseryman, and consists 
of an attractive group of buildings of colonial design, consisting of the 
nurseryman’s cottage, bunk house for his helpers, barn and implement 


shed. Back of this group is a lath house, pumping house, and reservoir. 


Last year 7600 trees were propagated and distributed for planting on 
the state highways, and this year 60,000 trees will be available for this 
purpose. The principal trees that have been grown so far are Califor- 
nia black walnut, European sycamore, Lombardy poplar, American elm, 
and black locust. | 

The plan of highway planting that is being used is a cooperative one, 
which involves three different agencies: the California Highway Com- 
mission, the State Board of Forestry, and the agency which makes 
application to plant the trees. As soon as an application is received by 
the Highway Commission to plant trees along the state highway, it is 
referred to the Highway Tree Planting Committee, consisting of the 
State Highway Engineer, State Forester, State Gardener and the Pro- 
fessor of Landscape Architecture of the University of California, which 
prepares a plan with detailed instructions for the planting, after ex- 
amination cf the locality for which application is made. This plan is 
used as a basis for the terms of the planting permit, issued by the High- 
way Commission. 

After the permit is issued, the stakes marking the location of the trees 
are set by a survey party for the Highway Commission. In setting 
these stakes it is the aim to have the trees placed in the clear as much as 


‘possible, so that their symmetrical growth will not be interfered with 


in years to come, by overhead wires. No stakes are set within 
100 feet of road intersections and 200 feet of railroad crossings, 
or within 75 feet of the beginning of the inside of curves, where 
trees might obscure the vision of the traveling public. The trees are 
spaced 100 feet apart and planted in alternate arrangement on the two 
sides of the highway. This gives a fifty-foot effect, and does not restrict 
the view of the adjoining landscape. 

The entire cost of planting is borne by the applicant. As a general 
rule it is required that holes three feet in diameter and three feet deep 
be dug, and that each tree be supported by a stout stake and protected 
against stock by a cylinder of woven wire netting. The trees are fur- 


nished from the state nursery, the only cost to the applicant being that 





124 DEPARTMENT OF PUBLIC WORKS. | 
4 
: 
1 
: 
| 
. 


Plate LXV. State Nursery Buildings, Davis. 





Plate LXVI. State Nursery, showing buildings and stock. | 


—_ 





Plate LXVII. State Nursery, trees ready for transplanting along State Highway. 
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of transportation from the nursery. The cost of planting on the aver- 
age, unless it is necessary to blast holes in hard pan or rock when the 
cost is augmented by about 25 per cent, does not exceed $1 per tree. 
In many eases it can be done for less, especially where soil conditions 
are favorable. In some cases planting has been done by community 
effort, as at Orland, where three hundred and fifty volunteers planted 
seven miles of trees in one day. This means of planting is laudable, 
inasmuch as it develops community spirit, but it is necessary that the 
work be well organized and carried out, since the chances of survival 
of the trees is directly dependent upon the care with which they are 
planted. 

After the trees are planted, they are maintained by the Highway 
Commission, which is a task of no mean proportions. The trees 
must be watered and cultivated with regularity, the grass must be 
burned to guard against roadside fires, drainage facilities must be pro- 
vided, and there must be a constant warfare against pests, such as 
gophers, grasshoppers and borers. Experience during the past two years 
has shown that one of the greatest sources of loss has been from drown- 
ing, due to the standing water resulting from irrigation operations in 
adjoining fields. It is always to be expected that some losses will occur 
due to the many hazards to which young trees are subjected, and it will 
only be by constant effort and replacement of the trees, that are lost 
from year to year, that a uniform planting can be secured. 

It was soon realized that the services of a tree expert were necessary 
to give advice concerning the care of the trees along the state highway, 
and this spring Mr. W. E. Glendinning was employed in this capacity. 
He has given attention to all trees planted on the state highway under 
the plan now in effect, and his recommendations have been carried out 
by those in direct charge of the maintenance of the trees. As a result, 
many trees have been saved through receiving special care at the 
critical time. Reports on 5600 trees examined by Mr. Glendinning 
show an 85 per cent survival. The percentage of survival will steadily 
increase as better methods for the planting and care of the trees are 
developed. 

Prior to the highway tree planting plan now being followed, Kern 
County planted trees along the state highway for a distance of twenty 
miles. Those trees were planted on desert land, where the conditions 
were most unfavorable. The Highway Commission has maintained these 
trees with much effort since 1915, and as a result a road that would 
otherwise be most unattractive and uncomfortable during the summer 
season, has been made an object lesson of what can be accomplished 
by systematic tree planting. A tree count this summer showed that 80 
per cent of the 3400 trees that were planted are in a flourishing condi- 
tion. Plans are now being made to fill all gaps in this planting, and to 
extend it for several miles with trees from the state nursery. 

Highway tree planting permits have been issued from and including 
1920 to the end of the fiscal year 1922 for a total of 99.85 miles, as shown 
in detail in the following table: 
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State Highway, Orange County, road protected 
by trees on either side. 


Plate LXIX. 


State Highway, Orange County, showing trees 
along road. 


Plate LXVIII. 
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Plate LXXI. 
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State Highway, Placer County, rolling asphalt macadam pavement. 
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Division 


II 
III 


VII 


CALIFORNIA HIGHWAY COMMISSION. 


TREE MAINTENANCE ACCOUNT. 


Total amount expended to June 30, 1922. 
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. Distance Cost per mile 
Section Amount miles per year Years 

Miscellaneous expense____— SO iruotD We a et! lies Deeks Oe oe 1922 
PORE OY SE Beet ett 1,310 09 8.53 $76 79 1921-1922 
Sacramento-3-A ] 

Sacramento-3-B } ~___-- 5,800 88 18.15 159 79 1921-1922 
Sacramento-11-B | 

PonerwasO. -. ea 1,940 71 14.64 59 45 1921-1922 
Miscellaneous expense __ OO RL cee! wee eg en RSE 1922 
Cer TA tft fee. 5S ee 49,145 597 17.00 269 24 1915-1922 ine 
ern AMO — .. gas Se 4,473 23 3.00 186 38 1915-1922 inc. 
Matera-4-13" Bese 2° ee M 365 O01 2.00 91 25 1921-1922 
Miscellaneous expense ~~~ 160 00 At ag pe ye ee: ee 1922 
JMO OSW ICS es See ee Ee eee $63,285 76 63.32 


+Includes $12,530.15, cost of 2” pipe line—amount not included in cost per mile 
per year. 


Division Permit 


Zz 


Tit 


av 


LY; 


TOTAL TREE PLANTING PERMITS ISSUED TO JULY 1, 1922. 


Section Dist. 
sane) Humboldt-1-A-B ____ 0.64 
POP EMM Olt Sos. eee 1.60 
OES ULbe=o— Ae PAROS 
Poem tte=2 VeAw 52k G25 
Tee Utte-5-C. et 1.00 
2170 .-San Joaquin-4-C_.____ 0.80 
ee Ee IACET Hy AU ok a 0.45 
Lone DSLanislaUs-13-A* oo 0.07 
2A9s>Glenn=7-B 2 5.00 
35 Sacramento-4 approx. 20.60 
SUS MOLO=G=A-C. +l ee 19.17 
POLG=— t= Aw = 5 Bec 
AINE VACA =t Tis) oo oS 9.44 
sme enn 7 Cao ce 7.00 
eo5gr osouwoma-1-C” oo. 5.52 
e304 s0n0ma-1-C.__-_--=-. 5.35 
Pate SOnOMaA—1-C 2.22. Bye OY 
ie po PSONOMAcL = eee 0.50 
Poiowe NapA-oo A (2 ante oe 0.90 
Zo Qeeesalite “Clara 2-2 == 0.06 
458 San Mateo-2-A ~~. 2.00 
DeomevMamrine)+B 22. else. 3.50 


922496 


To whom issued 
Civie Club Garber- 
ville 
Fortuna Board of 
Trade 


Gridley Chamber of © 


Commerce 

Oroville Chamber of 
Commerce 

Chico Chamber of 
of Commerce 

Woman’s Club of 
Lodi 

Woman’s Club of 
Loomis 

Paul Burton 

Willows Chamber 
of Commerce 

Sacramento County 
Board of Forestry 

Board of Supervis- 
ors, Yolo County 


Frances Jones 
Orland Chamber 
of Commerce 
Cotati Company 
Petaluma Civic 
Organization 


Santa Rosa Cham- 
ber of Commerce 


Healdsburg Cham- 
ber of Commerce 

Napa Chamber of 
Commerce 

F. Maggini 

Foresters of 
America 

Marin County 
Federation of 
Women’s Clubs 


Species 


Black locust 
Black locust 


European sycamore 
and black walnut 
Black walnut and 
Oriental plane 
Pistachio and 
black walnut 
Oriental plane 


Black walnut 


Black walnut 
Black walnut 


American elm 


Lombardy poplars, 
live oak and 
black walnut 

Scarlet maple 

Black Walnut 


Black walnut 

English elm, Nor- 
way maple, Euro- 
pean sycamore 
and Huropean 
linden 

European sycamore 
and European 
linden 

Canary Island 
date palm 

Black walnut 


English walnut 
European sycamore 


Tanbark oak 
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Division Permit 


ME 


VII 


26 
419 
438 
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Section Dist. 
Alameda-5-D ~-______ 0.07 
Contra Costa-14-A ~__ 0.45 
TNVO=25503 up 0S olen ees URSA! 
Madera-4-B —.._.--___ 1.00 
Maderta-4-B-@ se es 2.00 
Kern-4-h 2 eee eee 0.04 
Tulare-4-A. _~.__ 2 0.23 
Tulare-4G Cos he See 1.00 
Tulare=4-D) jee eee 6.51 
Tulare-4-B 10-B______ 1.00 
Los Angeles-23: H_____ 0.05 

99.85 


To whom issued 


H. B. Shoemaker 

Union Oil Company 

Aberdeen Fish 
“Springs Farm 
Center 

Madera Chamber 
of Commerce 

Madera Chamber 
of Commerce 

Geo. L, King 

Pixley Townsite 
Improvement 
Committee 

Tulare Roard of 
Trade and Tulare 
Woman’s Club 

Visalia Welfare 
Club 

Visalia Board 
of Trade 

Jos. Aebischer 


Species 


English walnut 
Black walnut 


Lombardy poplars 


American elm 
English elm 
Black acacia 
English elm 


Arizona cypress 


Valley oak 
Deodar 


Black locust 


; 
3 
4 
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APPENDIX H. 


TRAFFIC REGULATION. 


By Major C. L. J. FroHwittEr, former Superintendent of Traffic Regulation. 


The decision of the Highway Commission to take steps to protect the 
state highways from abuse and damage by trucks and other vehicles 
transporting loads in excess of the legal limit permissible under the 
provisions of the California Motor Vehicle Act was brought about by 
the condition of the state highways in different parts of the state. 

In October, 1921, the Motor Vehicle Department was asked to co- 
operate in this work through its field deputies. The equipment for the 
purpose consisting of motor transportation and loadometers, was fur- 
nished by the California Highway Commission. 

For about three weeks from October 28, 1921, two field deputies with 
equipment operated over the state highways in parts of Stanislaus, San 
Joaquin, Alameda, Santa Clara, Santa Cruz and Monterey counties. 

The Highway Commission finally decided to undertake the work inde- 
pendent of the Motor Vehicle Department, by putting out five one-man 
crews with necessary equipment and by obtaining support of the several 
counties through the county traffic officers. 

Visits to county officials of all counties in which traffic regulation 
was planned were made and agreements reached that a county traffic 
officer would accompany the Highway Commission employee whenever 
he was patrolling or operating over the state highway in each particular 
county. 

The five employees were designated traffic regulation inspectors. 

The traffic regulation was to be confined to discovering vehicles carry- 
ing loads exceeding the legal limit, vehicles with solid rubber tires with 
less thickness than permitted by law, and tractors moving over the high- 
ways without permits or in violation of the conditions thereof. 

Assignments were made between December 5, 1921, and January 30, 
1922, to the following territories: 


1. San Francisco as centre: Counties of Humboldt, Mendocino, 
(Dee. 5, 1921) Sonoma, Marin, San Mateo, Santa 
Clara, Santa Cruz, San Benito, Mon- 
terey. 

2. Bakersfield as centre: Counties of Fresno, Tulare, Kings, 
(Dec. 9, 1921) Kern and Los Angeles from Kern 

County line to San Fernando. 
3. Los Angeles as centre: Counties of San Luis Obispo, Santa 
(Dec. 27, 1921) Barbara, Ventura, Orange, San 


;Diego, Imperial, Riverside, San 
‘Bernardino and Los Angeles, ex- 
eepting from San Fernando north 

to Kern County line. 
4. Stockton as centre: Counties of Contra Costa, Alameda, 
(Jan. 18, 1922) San Joaquin, Stanislaus, Merced, 
Madera. . 
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5. Oroville as centre: Counties. of Napa, Solano, Yolo, 
(Jan, 30, 1922) Colusa, Glenn, Tehama, Shasta, 
Butte, Sutter, Yuba, Nevada, Placer, 

El Dorado, Sacramento. 

At the start, each man was taken over the state highways in the ter- 
ritory assigned and practical instruction given in the method of weigh- 
ing vehicles with loadometers. 

Patrolling of the state highways then commenced. No definite hours 
were fixed, night patrolling and weighing were often the rule, particu- 
larly in Los Angeles and Kern counties, through and out of which pe 
bulk of long haul freight moves during night hours. 

The utmost care was taken against doing an injustice when weiss 
any vehicle. The ground selected was such as to put as near as possible 
the front and rear wheels in the same horizontal plane, so there would 
be little, if any, forward or rear thrust of the load. The rear end was 
raised with the loadometers until the rear axle was level, the loado- 
meters being placed symmetrically with reference to the medial line of 
the vehicle from front to rear. The front axle was leveled with a screw 
jack so there would be no torsion of the chassis or running gear of the 
vehicle. The dial readings of the loadometers were then taken. Simi- 
larly the weights on the front wheels were found. 

The loadometers were frequently tested against corresponding public 
scale weights, weighing the rear end of a truck simultaneously with 
scales and loadometers. When found necessary the loadometers were 
adjusted by a sealer of weights and measures. Record was made of 
every loadometer weighing and forwarded to headquarters for file. 
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Plate LXXII. State Highway, Shasta County, bridge over Sacramento River, 
north of Redding. 
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Plate LXXIII. State Highway, Shasta County, bridge over Doney Creek, 
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Dependent upon the county traffic officers for the legal halting and 
weighing of vehicles on the state highways and, in case of violation of 
the load limits fixed by law, the issuance of legal citation to the offender 
to appear before the nearest justice for trial, there were times when the 
traffic regulation inspector and equipment were idle because a county 
traffic officer by reason of county needs was not available. T’o remedy 
this, the Chief of the Motor Vehicle Department was requested to 
appoint the five traffic regulation inspectors as field’ deputies, and this 
was done. The police power given proved of great value, permitting 
the traffic regulation inspectors to handle violations at all times and 
places and did away with enforced idleness. 

At the beginning of patrolling in an assigned territory the work was 
largely educational, violators were informed of the legal load limits, 
minimum thickness of solid rubber tires and, in case of tractors, the 
permit requirements. Excess loads were removed or adjusted, a warn- 
ing given the chauffeur or driver and the vehicle allowed to proceed. 
Solid rubber tires thinner than the legal minimum of one inch were put 
on an allowable load basis corresponding to metal tires. Apprehended 
violators were cited to appear for trial before the nearest local justice 
of the county in which the violation was found and a complaint was 
filed with the justice against the violator. 

Of the number of convictions on complaints filed in justice courts 
there were two appeals to the superior courts. Both convictions resulted 
from charges of violations of the Motor Vehicle Act, to wit, overloading 
of trucks upon the public highways. The cases were argued and sub- 
mitted together before the superior court in Los Angeles County. The 
defendants contended that conviction of exceeding ‘‘ Weight limit per 
inch of tire width’’ imposed in section 15, paragraph C, of the Motor 
Vehicle Act, was illegal unless the total excess load was at least one 
full ton. 

The superior court rendered decision affirming in each case the 

judgment of the court below and remittiturs were sent down to the 
justice court in due course. This decision clarified the situation and 
affirmed all convictions secured in justice courts on complaints charg- 
ing loads on any solid rubber or metal tire in excess of the maximum 
legal limit. 
_ Between December 5, 1921, and August 16, 1922, on which date traffic 
regulation work by the Highway Commission ceased, the amount of 
work done by the five traffic regulation inspectors is shown by the fol- 
lowing tabulation. 
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Plate LX XIV. State Highway, Alameda County, overhead crossing of Southern Pacific 
Railroad at Summit School, Altamont. 





Plate LXXV. State Highway, Alameda County, overhead crossing of Southern Pacific 
Railroad in course of construction, between Altamont and Greenville, 
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It seems pertinent to record that county officials, particularly super- 
visors, are alive to the need for adequate policing of the highways 
against abuse and damage by motor trucks and other vehicles carrying 
illegal excess loads. A number of counties, following the lead of the 
Highway Commission, have put out similar equipment and are cam- 
paigning against overloaded vehicles. 

The total working time for the five traffic regulation inspectors 
between December 5, 1921, and August 16, 1922, including all days, 
was 1149. This time was spent in constant patrolling of about 1500 
miles of state highways, and included in addition visits to justice courts 
to file complaints and attendances before the court as prosecuting wit- 
ness. Trucks, trailers and other vehicles were weighed, using load- 
ometers. 

Three hundred twenty-three overloads, either total or tire inch, and 


275 tires thinner than the minimum allowed by law were discovered. 


Two hundred fifty-five convictions were secured and $3,617.25 in fines 
was assessed by courts against the violators. There were also 23 sus- 
pended sentences. Many loaded vehicles were inspected, which did 
not indicate overloads and therefore were not weighed and no record 
made. 

As a rule, only the rear end of the truck was weighed. The total load 
of 375 trucks was taken, however, and the distribution of gross load 
ascertained to be as follows: 


Gross weight lbs. er cen' : 
Number weighed between a te: see Pate £ Kea ae eae 
4 trucks -_--_~-~ (a= ---- 0-10,000 79.94 20.06 
Tod trucks —____ A FLA RE 10,000-20,000 74.51 25 49 
Se ci ee over 20,000 75.73 24.97 
71 trailers ---~--_-+------------- 4,600-22,600 55.76 44.24 


The utmost courtesy toward the public was demanded of the inspec- 
tors employed on the work. The conduct of the work was clearly set 
forth in the following general instructions to the superintendent of 
traffic regulations: 


“April 18, 1922. 
Mr. C. L. J. FROHWITTER, 


Superintendent Traffic Regulations, 


Sacramento, California. 


DEAR SiR: You and your assistants will please be governed by the following 
instructions in regard to conduct and enforcement of the provisions of the Motor 
Vehicle Act, relative to overloading of vehicles: 

1: Provide yourself with a copy of the California Motor Vehicle Act as amended 
in 1919 and 1921, and thoroughly familiarize yourself with all of the paragraphs 
of section 15 and paragraphs (6) and (c) of section 22, which sections have to do 
with the permissible weights of vehicles and the speed limit of trucks. 

2. Arrangements have been made to provide each one of your assistants with 
some means of motor transportation; also with a pair of loadometers and heavy 
jacks. One of the first duties of your inspectors should be to see that the speed- 
ometers on the motor vehicles accurately record the speed of the vehicle. This is very 


essential in connection with checking up the speed of trucks. The loadometers like- 


wise should be checked at present by local representatives of the Sealer of Weights 
and Measures. Arrangements will be made soon for checking and adjusting all 
loadometers at headquarters in Sacramento. ‘The loadometers and the speedometers 
on the motor vehicles should be checked periodically to insure that’ they do not 


_become inaccurate. pi aE See re Be 
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8. Each inspector has been deputized by the Motor Vehicle Department. 'The 
object of so deputizing the Traffic Regulation Inspector is for the purpose of enabling 
him to make arrests when it is not possible to have the assistance of a local traffic 
officer. It is expected, however, that wherever possible, the assistance of the local 
authorities will be secured. In this way the work can be made more effective and 
if the arrest for violation is made by a local traffic officer, it will not as a rule be 
necessary for the Traffic Regulation Inspector to appear as a witness in the case 
and he will be free to proceed, unhampered by the necessity of adjusting his work 
to the convenience of the Court. 

4. The utmost courtesy towards the public must be observed at all times by your- 
self and your assistants. It should be possible after a reasonable amount of 
experience for your assistants to judge somewhat as to the load of trucks and thus 
obviate the necessity of stopping and weighing a large percentage of trucks which 
are within the law. 

The inspectors are expected to acquaint themselves with the average weights of 
farm produce and merchandise carried in containers of fixed size or volume habitually 
moved through their territory, so that they can by counting the number of packages 
or by sizing up the dimensions of a load arrive at an approximate estimate as to 
whether or not the vehicle is overloaded. In this way a great deal of annoyance will 
be saved to the public and the work of the inspector can be made more effective. 

5. Trucks should be checked for speed, as well as for overloading, as heavily 
loaded trucks operating at speeds in excess of those permitted by the Motor Vehicle 
Act are the occasion of serious damage to the pavement. 

6. Whenever the truck is not found to be overloaded on the rear end, it will not 
be necessary to weigh the front end. However, when the rear end is found to be 
overloaded, the front end must always be weighed and the loads on all four wheels 
shown on the record sent to this office. 

In weighing trucks, care should always be taken to have the trucks as near level 
as possible, especially the two rear wheels. 

7. In order not to place undue strain on the loadometers and also in order to make 
the work easier for the inspector, the trucks should be jacked up with the heavy 
jacks, the loadometer placed underneath the axle and the load eased onto the load- 
ometer by lowering the jack. Place the loadometers under the axle as near as pos- 
sible the same distance inside the wheel on each side. Use sufficient blocking under 
the base of the loadometer so that the screw is not unscrewed more than 1 to 14 inches 
when the wheels are clear of the ground. Keep all working and bearing parts of the 
loadometers well oiled or greased. ; 

8. Whenever a truck is found to be overloaded, the driver should be required to 
adjust the load, if possible, so as to secure a more uniform loading. If it is 
impossible to remove the overload on any one wheel by adjustment, the excess load 
should be entirely removed from the vehicle. 

9. Trucks whch are found to have insufficient rubber on the tires should be treated 
the same as all-metal-tired trucks and the load checked on the basis of 500 pounds 
per inch in width, instead of the 700 pounds per inch in width allowed for motor 
vehicles with solid rubber tires one or more inches in thickness; the speed limit for 
such trucks to be the same as the permissible speed limit for metal-tired vehicles. 

10. When the vehicle is found to be but slightly overloaded, it will not be neces- 
sary to do any more than see that the load is properly adjusted and warn the offender 
that on the second offense, it will be necessary to arrest him. However, if the over- 
loading is serious, arrest should be made even on the first offense and every effort 
made to secure conviction. 

In general, it may be stated that minor violations of the provisions of the Motor 
Vehicle Act are not to be considered sufficient justification for Court action. Such 
action as may be necessary to put the load within the requirements of the law should 
be required of the driver and he should be instructed, cautioned, and allowed to 
proceed. 

11. A book of “Traffic Regulation” report records will be furnished to each 
inspector. These records are to be made out in triplicate by the inspector, the 
original copy to be mailed direct to this office; the duplicate to be mailed to the 
Superintendent of Traffic Regulation, and the triplicate copy to be retained by the 
inspector for future reference. 

12. Whenever a truck is weighed, the record should be made out immediately and 
mailed the same night to Sacramento, If an arrest is made, a subsequent report, 
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should be made showing the ultimate disposition of the case. The second report 
should clearly indicate that a preliminary report has already been turned in. 

13. Whenever an arrest is made, the number of the ‘‘Notice of Arrest’ should 
be shown on the Traffic Regulation Records sent to this office. 


Yours very truly, 
THos. BE. STANTON, 
Assistant State Highway Engineer.” 


In 1922 the Attorney General’s office is stated to have rendered an 
opinion that the appointment as field deputy of anyone not in the direct 
employ of the Motor Vehicle Department was illegal. 

As this decision took away from the traffic regulation inspectors their 
power to stop and weigh trucks and also to make arrests, and it was 
not considered feasible to always have the service of a county traffic 
officer for the purpose, the California Highway Commission was forced 
to discontinue the work and disband the traffic regulation organization, 
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APPENDIX I. 


BRIDGE WORK ON STATE HIGHWAYS. 


By H. E. Warrineron, Assistant Highway Engineer, 


In common with that of other departments, the work of this office 
has been considerably increased during the past two years. Much time 
has been given to the checking of plans submitted by the county authori- 
ties for bridges upon the state roads, and to their design by this depart- 
ment when this has been requested. In general, it is pleasant to record, 
there has been hearty cooperation with the Commission in making these 
county designs conform to modera requirements, but occasionally some 
disposition has been evinced to neglect conservative practice in favor cf 
lower first cost. 

It is, therefore, still believed that legal authority should be lodged 
with the Commission to require that the design of all structures on state 
highways shall accord with proper standards, and to compel close 
inspection during their building. The importance of the latter is not 
realized to the extent desirable. It is easily possible to vitiate the design 
in construction, especially in concrete structures, where improper plac- 
ing of the steel, failure to hold it rigidly during the pouring of the con- 
crete, or poor mixing or placing of the concrete may readily reduce the 
strength of the completed bridge to the danger point. All this requires 
inspectors of wide experience and sound judgment. 

Much attention is necessary to what may seem minor details both in 
design and construction, or large expenditures will be necessary later in 
repairs. The building of concrete bridges is essentially a manufactur- 
ing process carried on in the field, whereas, for steel structures the fab- 
rication has been attended to in shops fitted for it, and only the erec- 
tion remains, usually a comparatively simple matter. 

During the past two years the Commission has designed and built 
forty-nine bridges and other structures, at an aggregate cost of $983,- 
000, the bridges being well distributed over the state. In addition, plans 
have been finished and contracts let for twelve bridges and structures, 
now under construction. The contract cost of these structures is $247,- 
000. Plans for eleven bridges on the highways have been prepared for 
various counties at their request. The contract costs of these bridges 
is not known, but it is estimated at $156,000. County plans for forty- 
five bridges have been checked by the Commission. The cost of these 
bridges is figured to be $1,300,000. Plans have been practically com- 
pleted by the Commission for eighteen other bridges, contracts for 
which can be let at an early date. The preliminary estimate for these 
bridges is $700,000. 

Some fifty special culverts, mostly under heavy fills, have been 
designed for different roads, and plans are under way for twenty-four 
more. ‘These special culverts are of all sizes. 

Five railway grade crossings have been done away with during the 
past two years, and plans are in preparation or completed for eight 
others. Notes upon these structures are given later. The work of elimi- 





141 


CALIFORNIA HIGHWAY COMMISSION. 


“IDA JOyILI_ IOAO OSprlIq 


‘Ayunog 9}3ng 


‘APMYSIFT 9321S 


IAXX’T 931d 











142 DEPARTMENT OF PUBLIC WORKS. 





Plate LXXVII. State Highway, Los Angeles County, bridge over the North Branch 
of the Big Tujunga. River. 





Plate LXXVIII. State Highway, Los Angeles County, bridge over North Branch of 
Big Tujunga River, showing roadway. 
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nating dangerous grade crossings is being pushed as rapidly as funds 
will permit. 

Some notes on a few of the larger structures designed by the Com- 
mission and completed during the past two years are here appended. 

The bridge over the Feather River in Butte County on the Oroville 
lateral (Plate LXXVI) consists of two steel spans of 231 feet each, 
having a reinforced concrete floor upon which is placed an asphalt pav- 
ing. On the easterly side is a creosoted pile trest'e approach 647 feet 
long, and a concrete girder approach span 30 feet long is placed at the 
westerly end, avoiding a costly abutment, which would be necessary 
otherwise. The main steel spans rest upon concrete piers. The total 
length of the bridge is 1145 feet. Both approaches also have asphalt 
surfacing. 

The bridge over the Rio Hondo in Los Angeles County, adjacent to 
Monterey Park (formerly Montebello), consists of four steel pony truss 
spans of 100 feet each, with a reinforced conerete approach span of 3d 
feet at each end. The concrete spans allow the approach fills to slope 
under them, eliminating expensive abutments. The steel spans have | 
reinforced concrete floors, and the whole is surfaced with asphalt. The 
spans rest upon reinforced concrete piers, carried some 20 feet below the 
river bed and resting on wood piles. The total length of the bridge is 
480 feet. 

As a matter of historical interest the following is added concerning 
the structure replaced by this bridge. 

The old bridge included two combination wood and steel spans, each 
80 feet long on steel cylinder piers, and there were wooden approach 
trestles at each end. The total length of this old structure was approxi- 
mately 740 feet. On October 14, 1920, this bridge was entirely de- 
stroyed, a camper’s fire spreading to dry underbrush near the structure 
having ignited it. A high pressure gas main on the bridge made it 
impossible to control the fire until the bridge was consumed. 

The traffic over this structure is very heavy, as it is on the main route 
between Los Angeles and San Diego. 

The bridge over the north branch of the Big Tujunga (Plates 
LXXVIJ, LX XVIII), also in Los Angeles County, consists of sixteen 
reinforced concrete girder spans of 54 feet each. The spans rest upon 
plain concrete piers and abutments. The total length of the bridge is 
869 feet. 

The Bear Gulch bridge, in Humboldt county (Frontispiece), men- 
tioned in the lest biennial report, has now been completed. It consists 
of a reinforced concrete arch span of 128 feet with reinforced concrete 
approach spans, its total length being 247 feet. It is over a deep 
narrow arroyo, with rocky sides. The roadway is approximately 120 
feet above the bottom of the arroyo. : 

The bridge over the Middle Fork of the Yuba River (Plate LX XX) 
in Nevada and Yuba counties was built by the Commission’s forces. It 
is a reinforced concrete arch span 132 feet long, with concrete girder 
approach spans at each end, the total length being 200 feet. 

In Nevada County is the bridge over the South Fork of the Yuba 
River (Plate LX XIX), also built by the Commission’s forces. It is a 
single reinforced concrete arch span of 120 feet, with concrete girder 
approaches at each end; its total length is 199 feet. 
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The bridge over the Salinas River near King City is now completed 
and opened to traffic. 

Under contract, but not yet finished, are three bridges on the Cuyama 
lateral in San Luis Obispo and Santa Barbara counties. These are over 
Huasna Creek (two steel pony truss spans of 100 feet each) ; Alamo 
Creek (of the same general plan as Huasna Creek), and across the 
Cuyama River, a steel truss span of 200 feet, with reinforced concrete 
girder approach spans, the total length of bridge being 356 feet. 


BRIDGE PLANS COMPLETED OR UNDER WAY. 


In addition to the above work, plans have been completed or are 
under way for several important bridges, among which is that over the 
San Gabriel River in Los Angeles County, made up of eighteen spans 
of 54 feet each, reinforced concrete girders, upon plain concrete piers. 
The new bridge replaces an old struecture of wood and steel, but is 
located upon a revised line, about a quarter mile below the old bridge. 
Its total length is 1004 feet. 

In San Joaquin County, plans are well along towards completion for 
a new bridge over the San Joaquin River. This bridge will contain a 
draw span 250 feet long, having concrete floor, and with reinforced 
concrete girder approach spans. The total length of the bridge will 
be 554 feet. The general plan has been approved by the government, 
and its building authorized by the Secretary of War. 

Considerable study has been given to plans for a long reinforced con- 
erete viaduct in Sacramento County, north of the American River, and 
across its overflow channel. The design is complicated by two railroad 
crossings, and the plans have not yet reached a final stage, as changes 
in this “overflow channel are contemplated by the Reclamation Board. 


OVERHEAD AND SUBWAY CROSSINGS. 


The undergrade crossing of the Southern Pacific Railroad near Red 
Bluff in Tehama County has now been completed. This eliminates a 
very bad grade crossing where a number of accidents have occurred. 

The undergrade crossing of the Northwestern Pacific Railroad near 
Arnold in Mendocino County has now been finished (Plate LX XXIII). 

A crossing over the San Diego and Arizona Railway in San Diego 
County, near Jacumba, has been completed, doing away with a grade 
crossing at this point, which was particularly dangerous, as the railway 
approach to it was through a deep cut, and trains could not be seen 
until they were close to the crossing. 

The undergrade crossing of the Western F'acific Railroad near Over- 
acker, in Alameda County, has also been finished (Plate LXXXIV). 

Negotiations with the Southern Pacific Railroad for an undergrade 
crossing near Cottonwood in Shasta County have been concluded, and 
this work is expected to be finished later in the year. The same is true 
of an undergrade crossing of the Southern Pacific Railroad near Red- 
ding, in Shasta County. 

The overhead crossing of the Northwestern Pacific Railroad near 
Lytton, in Sonoma County, has been authorized by the Railroad Com- 
mission and work upon this is expected to be begun before the close of 
the year. 
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Plate LXXIX. State Highway, Nevada County, bridge over South Fork Yuba River. 
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Plate LKXX. State Highway, Yuba-Nevada Counties, bridge over Middle Fork Yuba River. 
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The overhead crossing of the Southern Pacific Railroad east of Alta- 
mont has now been completed. (Plate LXXIV). That west of Alta- 
mont is under construction. (Plate LXXV). Both crossings are in 
Alameda County. 

The plans for the elimination of a grade crossing of the Southern 
Pacific Railroad near Fredonia in Lassen County have been completed, 
together with those for the requisite bridge over the Susan River at 
this place, and it is expected that a contract for the work will soon be let. 

A general plan for an overhead crossing of the San Francisco-Sacra- 
mento electric railroad near Denverton, in Solano County, has been sub- 
mitted to the Railroad Commission. Their decision, permitting its 
construction and apportioning the cost thereof between the state and 
the railroad has been rendered, and detail plans of the necessary struc- 
ture will soon be undertaken. 

General plans for an undergrade crossing of the Northwestern Pacific 
Railroad near Alta in Marin County have been submitted to the Rail- 
road Commission, but its decision thereon has not yet been made. 

Preliminary studies for separation of grades of the highway and the 
Southern Pacific Railroad at five points in Placer County, near Bowman 
and Applegate, have been made, but no further work thereon has been 
done as yet. 


148 DEPARTMENT OF PUBLIC WORKS. 


AprENDIx Ke 
TESTING AND RESEARCH LABORATORY. 


C. S. Popr, Assistant Highway Engineer. 
F. IT. Mappocks, Testing Engineer (Physical). 
G. H. P. Licursarvt, Testing Engineer (Chemical). 


Previous to the creation of the Department of Public Works, the 
examination and testing of materials by the California Highway Com- 
mission related largely to those materials encountered or used in high- 
way construction. 

After the organization of the Department of Public Works, however, 
the chemical testing laboratory, which up to that time had been under 
the jurisdiction of the State Purchasing Agent and which was princi- 
pally employed in making chemical analyses of materials and supplies 
purchased for the various state institutions, was by arrangement placed 
under the jurisdiction of the Director of Public Works. 

In order to properly house and centralize the testing and research 
work, the California Highway Commission has erected and equipped 
a building to be known as the testing and research laboratory. 

This structure is a Class A building of brick, one story in height, 
with a spacious basement, and covers an area approximately 33 feet in 
width by 105 feet in length, and is set in a plot of ground approxi- 
mately 272 feet long by 50 feet in width. 

The main floor is occupied by a centrally located office with physical 
and chemical laboratories occupying the wings, and the blue print estab- 
ment a room in the rear. 

The basement is devoted to the photostat department and to storage 
purposes. 

The laboratories are well equipped with all necessary instruments to 
insure efficient handling of the work to be done. 


PHYSICAL TESTING LABORATORY. 


This laboratory controls materials used in highway construction 
throughout the entire state, and also makes physical tests of construc- 
tion materials for all state departments. 

Since its organization in May,-1912, the scope of work handled by 
this department has been so complete that records exist of materials 
from practically all usual sources of supply in the state. 

In addition, a considerable amount of research work has been done 
from time to time. 

Extensive experiments have been made relating to the action of alkali 
soils on cement concrete and asphaltic concrete, and some experiments 
also on the proper treatment of adobe and other adverse soils. 

Numerous tests have been made of reinforced concrete slabs of vari- 
ous thicknesses, compositions, and differing arrangements of steel. 

The effect of adulterants of various kinds has been given some atten- 
tion in connection with concrete tests. 
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Plate LXXXIII. State Highway, Mendocino County, showing Arnold undergrade 
crossing of Northwestern Pacific Railroad. 





Plate LXXXIV. State Highway, Alameda County, showing undergrade crossing of 
Western Pacific Railroad. 
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Materials from all work are tested with a frequency conforming to 
federal aid regulations and all tests are governed by the A. S. T. M. 
standards. 

The minimum requirements governing tests of materials used in fed- 
eral aid road construction are as follows: 


DETERMINATION FOR QUALITY. 


Portiamcccomeminge= 8 2 ss ee Se a. Samnle from each car or its equivalent, or 
b. If bin tested, requirements of A. S: T. M. 
: standard Test, C 9-17 govern. 


Paving briek 2_-..:-. = -_2_-.__* a. Samnle from each. car or its equivalent, or 
: : b. If plant sampled, 3 tests from-éach kiln, or 
ges: es : pile. 
Bituminous materials __---.._-_. ‘a. . Sample from each car or its equivalent, and 
3 ey . ‘b. Sample-each-day from each kettle for con- 
; 3 Ee ~ sistency. 
Bituminous concrete-sheet asphalt 7a. Sample of; mix. from each day’s run. 
Recker Co Ug Te ee ec “a. ~ Prior’ to° useccunless from a quarry tested 
“=~ < within two years. 
Slag eae a a a Se Be a. Prior to use in all cases. 
Gravel or sands =.= = SiS AS PROr =t0..tse% when intended ‘as concrete 
aggregate.. 
Cilvertimetal, 22 = 82 ae ee “a.~-One sample from ane 10 culverts. 
Na ee b. Not less than 8 samples: from any one. ship- 
: fat ment. 
Reinforcing steel] - 4 = 6 8 ee a. Sample-of each size-bar from: each ca neteh 
; ment. 
-b. Sample of mesh-reinforcement from each con- 
signment. 


e. In lieu of (a) and -(b) steel may be sampled 
at mill in which case A. S. T. M. Standard 
Test A 15-14 or A 16-14 are to govern. 


DETERMINATION FOR SIZE. 


Crushed -stone, slag, gravel and 
sand for cement concrete, bitu- 
minous concrete. -and. sheet : sin, 
aspuali=pavements? 52. 25. a. Composite sample from each consignment. 
No sample to represent more than 100 cubic 
yards and 
b. In the case of bituminous concrete and sheet 
asphalt daily determinations on total min- 
eral aggregate also to be made. 
BVI Pani Tunis pe hee ak een Se ea ~ a. Sample from each consignment. No sample 
to represent more than 200 barrels. 


During the year 1922 a large increase in asphaltic surfacing made 
necessary an expansion in personnel of this department and the work 
is now as thoroughly organized in the field and at the laboratory as any 
other part of the work. 

Field engineers are equipped with scales, sieves, thermometers and 
other equipment necessary for field examination of materials at paving 
plants. 

Samples of asphaltic cements and aephalte pines: are forwarded 
to the laboratory daily, together with complete reports of plant Se 
cedure and road progress. 

The laboratory equipment comprises the usual cement testing equip- 
ment and in addition two compression machines of 50,000 and 200,000 
pounds capacity, respectively. 
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Plate LXXXV. State Highway construction camp, Mendocino County. 





Plate LXXXVI. State Highway construction camp, Los Angeles County. 
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Preliminary sieving is done by means of a mechanical sieving 
machine, and asphaltic mixtures are handled by two Rotarexes of 50 
and 1000 grammes capacity. 

A Deval abrasion machine is used for rock tests and carborundum 
saws for sawing samples of cement concrete or asphatic concrete. 
Asphaltic work is handled with the usual standard equipment. 

Tests of corrugated metal pipe are made for weight and for spelter 
coating only at the present time. 

The volume of the work has increased so greatly during the years 
1920-22 that the force in this department now consists of the testing 
engineer and five assistants. 

The amount of work done in the last biennium practically equals the 
total work done up to the year 1920, as shown by the following tabula- 
tion : 


1912-1920 1920-1922 


SN Dy es 2 eh I SE 2, re ee Se eee 985 955 
seen eee ae a 357 

nen RR er ee 270 753 
pene rote eri ne ee ee eas 1,796 1,504 
rate IR UCOGe ee ey ee te 1,004 1,140 
Ree ere rrert tae oe a 4,000 3,000 
Perea PC OT eee See ee. 1,700 600 
Cerium irenminetalee =. te o  y e e 130 276 
Cog bg siege Be Sen SSNS RSS ale Wa fen ee eee a ee None None 


CHEMICAL TESTING LABORATORY. 


This department on request makes analyses of materials purchased 
by the State Purchasing Department and by the various state institu- 
tions. Samples of coal, fuel oils, paints, grease, lubricating oils, var- 
nish, leather, cloth, paper, and the numerous varied materials required 
by the different departments are submitted to this laboratory for test 
and the state thereby assured that materials will conform to specifica- 
tion requirements. 

A great many of the articles now purchased by the state are pur- 
chased under specifications framed by this department and the system 
is rapidly being extended. 

Coal and fuel oil, for instance, are purchased on a B.T.U. rating. 

The force in this laboratory consists of the chemical engineer and two 
assistants and the laboratory is well equipped for the work it has to do. 
During the last biennium this department reported on some 1200 tests. 


BLUE PRINT DEPARTMENT. 


This department is equipped with an electric blue print machine. 
The volume of work handled by the department requires the employ- 
ment of two men. These men are capable of turning out work equal to 
that of privately operated plants at a considerable saving in cost. 

The monthly output of blue prints aggregates approximately 20,000 
square feet and the cost is somewhat less than two cents per square 
foot. 
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Work is done for all state departments and both blue prints and blue 
line prints are turned out expeditiously and regardless of weather con- 
ditions. 


PHOTOSTAT DEPARTMENT. 


This department is equipped with an Hastman photostat and is 
engaged in reproducing title sheets, maps, tracings, drawing, etce., at a 
convenient size for use in office and field, and other work of similar 
character. One of its principal functions is the reproduction of docu- 
ments, photographs, and general photographic work. 

Since the organization of the Department of Public Works the work 
of the photostat department has increased considerably and two men 
are Now required to handle the work. 
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- APPENDIX N. 


APPORTIONMENT OF RECEIPTS OF STATE 
MOTOR VEHICLE DEPARTMENT. 


(a) Period August 1, 1920-January 31, 1921. Inclusive. 
(b) Period February 1, 1921-July 31, 1921. Inclusive. 
(c) Period August 1, 1921-January 31, 1922. Inclusive. 
(d) Period February 1, 1922-July 31, 1922. Inclusive. 
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SEMI ANNUAL STATEMENT OF APPORTIONMENT OF RFCRIPTS POR PERIOD FEB 1, 1921 TO JULY 31, 1971, 
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STATE MOTOR VEHICLE DEPARTMENT OF CALIFORNIA. 


SEMI ANNUAL STATZMENT OF APPORTIONMENT OF RECEIPTS FOR THE PERIOD AUG 1, 1921 TO JAN 31, 1922, incl. 
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seule of Registration by Years, of Motor Vehicles in the State of California. 











Autos and trucks 

















From the Records of the Motor Vehicle Department. 
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APPENDIX O. 


ANALYSIS OF MAINTENANCE EXPENDITURES. 


All costs for repairs of the state highways and of their maintenance 
are paid out of the Motor Vehicle Fund. 

The Vehicle Act passed in 1915 (Chapter 188), amended 1917 (Chap- 
ter 218), amended 1919 (Chapter 147), amended 1921 (Chapter 61), 
superseded the older ‘*Motor Vehicle ‘Act,”? chapter 326 of the Stat- 
utes of 1913. Both the 1918 and the 1915 laws created a ‘‘ Motor Vehicle 
Fund,’’ but the distribution of the fund differs in the two acts. | 

Previous to the passage of the Motor Vehicle Act of 1913, chapter 
612, Statutes of 1905, was in force, but it provided merely for the col- 
lection of nominal registration Peen. No portion of the money collected 
was available for direct expenditure on the highways; the receipts went 
into the general fund of the state and none of the money was available 
to the California Highway Commission. 

‘The Motor Vehicle Act of 1913 provided that the state’s portion of 
the fiind should be expended through the Advisory Board of the State 
Department of Engineering. It was the custom of that board to appor- 
tion a part of the fund to be expended by the State Engineer on roads 
taken over by the legislature and on roads in state parks, and a part 
to the California Highway Commission for expenditure on roads taken 
over under the State Highway Act. This practice continued until July 
27, 1917, when all roads formerly under the control of the State En- 
‘gineer were turned over to the California Highway ‘Commission. 

“The Motor Vehicle Fund now has paid into it all moneys received by 
the -Motor Vehicle Department except the moneys received by it for 
transfers and for operators’ and chauffeurs’ licenses. The transfer and 
operators’ license fund, plus so much of the other receipts of the depart- 
‘ment as are needed, up to a maximum limit of 10 per cent of the 
receipts of the year, is available for expenditure by the Motor Vehicle 
‘Department: for carrying out: the provisions of the Vehicle Act.’ One- 
|half of the net balance remaining in the Motor Vehicle Fund is credited 
to the counties from which the money was received and the other half, 
“Gn addition to all sums that have heretofore and that may be appro- 
priated hereafter by the legislature for the same purpose,’’ is available 
for expenditure under the direction of the California Highway Com- 
mission for the maintenance and improvement of the state roads and 
highways under the jurisdiction of the California Highway Commis- 
sion and for the maintenance and improvement of roads and highways 
in state parks. 
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Plate LXXXVII. State Highway, Mendocino County, steam shovel in operation on 
heavy construction. 





Plate LXXXVIII. State Highway, Mendocino County, steam shovel in operation on 
heavy construction, 
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The portion of the Motor Vehicle Fund set aside by the State Con- 
troller available for expenditure each year, under the direction of the 
California Highway Commission, follows: 


LOTS Ss Ae ee SS ea a ie Ss ee ee i er $591,228 72 
BED ES ng pet NDR eerie PES Ne ia ne eee ke 932,492 79 
TS16%, 2 Poet as ee ane Ree ey Segre este 964,784 65 
VOUT Fo a aa eee ai 1,247,268 80 
LON Be a en a a a a 1,421,319 °79 
IDIOM Se ee SN ae oh a ee ee eee A, 924,299 °77 
DID apa ind gS aS Ae ee ee 2,434,800 56 
AAS 4 itor sks ae MO OER RES oe ac aa eK My BOSS Ree ae py tie oe 3,018,192 36 — 
1922: (first six months) 226 262 22 fot ee ee 3,046,979 46 
Total 6 ee ee ee eles $16,081,366 ‘90 
expended under direction of State Engineer______ =~) + _ + 522s 541,831 :15 
Total available for use by California Highway Commission______ $15,539,535. 75 





*Includes amounts allotted to State Engineer. 


EXPENDITURES. 


Upon page 147 of this report is given a statement of total, expendi- 
tures from the California Highway Commission portion of the Motor 
Vehicle Fund, from the creation of said fund to June 30, 1922. This 
statement lists the expenditures under nineteen accounts, the total 
amount expended to June 30, 1922, being $11,902,862.76. 

It should be understood that the several state highway funds provide 
for the construction of certain specific roads named in the state high- 
way acts, and that the Motor Vehicle Fund also provides for the 
Improvement, in addition to the maintenance, of all roads under the 
jurisdiction of the California Highway Commisson ; no matter how 
such roads came under its jurisdiction. Consequently, there is some 
ceverlapping of classes of work done under the various funds, as for 
instance: 

Oiling plants have been constructed under both funds; the land for 
maintenance yards has been purchased under both funds; construction 
equipment, engineering equipment, furniture and fixtures, stable equip- 
ment, automobile equipment, camp equipment, and shop equipment—all 
have been purchased under both funds. The equipment, ete., purchased 
out of state highway fund moneys eventually becomes available for 
maintenance, but the Motor Vehicle Fund is not charged therewith. 
Likewise, equipment purchased under the Motor Vehicle Fund is also 
available for use on work done under the state highway funds. 

So the $11,902,862.76 stated above as the total expenditure to June 
30, 1922, from the Motor Vehicle Fund, does not represent all the main- 
tenance expenditures upon the state highways, but it does cover all 
ordinary maintenance expenditures, together with certain improvement 
costs. 

Account 135, Stores, covers the purchase of materials for future use, 
and, when actually issued for use on a particular job, the materials are 
then charged to the job. 

Account 145, County Expense, includes the cost of surveys and plans 
made for the improvement of state roads, which are not included in any 
of the state highway acts. 


“= Ss ee |S Oe ee —|. 
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All of the expenditures made under accounts 105, 107, 110, 111, 120, 
121, 122, 128, 124, 125, 126, 128, 140, 141, 146, and 147, are of such 
nature that no distribution ean be made easily to the various sections. 
Account 135 represents goods on hand which are further distributed 
as issued for use. Account 145 is segregated in the detailed accounts 
by county, route and section and has no practical bearing on the mainte- 
nance of highways. For this reason no further analysis of these 
accounts is made herein. The total expenditures included in these 
eighteen accounts amount to $1,020,435:82, or about 8.5 per cent of the 
total motor vehicle fund expenditures. 


THE MAINTENANCE TABULATIONS. 


Account 103, Highway Maintenance, includes all other expenditures, 
totaling $10,882 426. 94, and the detailed figures are given on peges 
240-250. 

This account 103 covers all direct expenditures on the roads for gen- 
eral maintenance; improvement, and reconstruction, including super- 
vision, administration, injuries to employees, repairs to equipment, and 
other items of a general nature, all of such items as supervision, repairs 
to equipment, etc., being distributed 4 in proportion to the direct charges 
on each section. 

The highways are listed by counties, the division, route and section 
being given, as well as a brief description of termini of the various sec- 
tions, and the expenditures are segregated under three classifications, 


viz.: ‘General Maintenance,’’ ‘‘Improvement’’ and ‘‘ Reconstruc- 
tion.’’ These three classifications are further broken up into three other 
subdivisions— ‘Pavement Base,’’ ‘‘Pavement Surface’’ and ‘‘ Miscella- 


neous’’—all of which are defined as follows: 

““General Maintenance’’ includes the expenditures to maintain the 
roads and make minor repairs so as to keep the roads in approximately 
the same condition as when constructed. 

‘‘Improvement’’ includes expenditures for new construction or bet- 
terment, such as changes in line, grade, or type of construction. (See 
page 239 for further details. ) 

‘Reconstruction’? includes expenditures for the rebuilding with 
original type over large areas, and the rebuilding of an entire unit of 
construction, even though small. (See page 239 for further details. ) 

‘‘Pavement Base’’ includes repairs to concrete, macadam, or other 
base courses of pavement on top of subgrade. 

‘‘Pavement Surface’’ includes repairs to oil, asphalt, gravel, or other 
surfaces, and also includes the maintenance of a smooth surface on earth 
roads. (Repairs to conerete base roads such as the oiling of cracks, 
etc., have in many cases been charged to ‘‘Pavement Surface’’—an 
apparent inconsistency, but, due to the opening of concrete base roads 
to traffic before the wearing surface was applied, the concrete base be- 
came temporarily a pavement surface. ) 

‘“Miscellaneous’’ includes all the other expenditures which are listed 
on the detailed accounting books as: 

‘‘Shoulders’’ includes all work on earth, oil, macadam, or other 
shoulders of a temporary or semipermanent nature. (Work on con- 
erete shoulders, which are virtually a widening of the pavement, is not 
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Plate XC. State Highway, Los Angeles County, hauling aggregate. 
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charged to this account, but is charged to ‘‘Pavement Base’’ or ‘‘Pave- 
ment Surface,’’ as the case may be.) 

‘Culverts and Drainage’’ includes all work on drainage ditches, 
culverts, drains, bridges, trestles, and other drainage structures. 

‘Guard Rail’’ includes all work on guard rails, parapet walls, and 
stone markers. 

‘*Road Sides’’ includes eradication of noxious weeds, trimming of 
slopes, elimination of burrowing animals, removal of minor slides and 
other work of like nature. 

‘‘Grading’’ includes original grading, grade and line changes and 
restoring the road after slides or washouts, which removed the roadbed. 

‘‘Trees’’ includes the planting, watering and care of trees. 

‘*Signs’’ ineludes road signs, highway lighthouses, traffic buttons, 
and all other signs and signals for the protection of the highway and 
of traffic thereon. 

Under the column headed ‘‘Type’’ appear symbols indicating the 
character of the construction as of date June 30, 1922, and they have 
the following significance: 


e—earth 
oe—oiled earth 
o—vravel 


og—olled gravel 
e—Portland cement concrete 
oc=—oiled concrete 
om—oiled macadam 
or—oiled rock 
b=bridge 
te—Topeka surface on concrete 
te—Topeka surface on earth 
tm—Topeka surface on macadam 
p=—plank road oiled 
w—Willite 
we—Willite surface on concrete 
pt=—pile trestle 
be=Bitucrete surface on concrete 
ac—asphalt concrete 


The column headed ‘‘Miles under Maintenance’’ shows only the 
mileage of each section which is actually being maintained by the Cali- 
fornia Highway Commission, the figures being in many cases less than 
the distance between termini of the sections, due to exceptions not yet 
taken over, awaiting right of way to be secured by the counties for 
proposed line changes, awaiting the construction of bridges, overhead or 
underpass crossings, ete., and roads in incorporated cities. 

The ‘‘Date Completed’’ column gives the date the roads were con- 
sidered to be constructed and turned over to maintenance. In this 
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column also appear the following symbols where no dates are shown; 
these symbols have the following significance : 


Taken over from the State Engineering Department 
In progress : 
Established by Statute 

Taken over from County 

Special Legislative Act 


llots 


Some maintenance expenditures have been made on completed ‘por- 
tions of roads under contract. The contracts provide for the taking 
over and maintaining by the state of completed sections not less than 
one mile in length and a similar policy has been adopted on day labor 
work, wherever it was necessary to care for traffic during the construc- 
tion period. Moreover, on some of the mountain roads constrticted by 
day labor, the roadbed is completed and thrown open for traffie and 
the minor details, such as culvert headwalls and guard:rail, constructed 
at a later date. The expenses of keeping the road in .condition for 
traffic during the interim are proper maintenance charges. . 


IMPROVEMENT. 


The expenditures listed under ‘‘Improvement’’ cover, mostly, the 
surfacing of earth roads with local material; the surfacing..of concrete 
base with thin bituminous carpet or asphaltic concrete mixture; the 
construction of gravel, oil macadam, and conerete shoulders; the. 
minor improvements such as guard rail, widening cuts, line and orade 
changes, ete. 

All improvements made on roads under the jurisdiction of the Cali- 
fornia Highway Commission and not named in the state highway acts, 
have necessarily been made under the Motor Vehicle Fund. 


RECONSTRUCTION. 


Under this heading the larger expenditures are for the reconstruction 
of oil macadam roads taken over from the counties, and for restoring 
and strengthening concrete bases which started to fail, due to. heavy 
traffic, changed drainage conditions, poor subgrade, ete. The concrete 
base reconstruction consists of repairing the original base and adding 
an additional slab of concrete on. top, reinforced in some cases—this 
work being really an ‘‘Improvement’’ as well as ‘‘ Reconstruction,’ 
‘although listed under the latter heading. 

In a few eases, bridges, constructed by the counties and afterwards 
taken over by the California Highway Commission, and which had 
insufficient waterway to carry extreme floods or were destroyed by 
‘floods, have been reconstructed under the Motor Vehicle Fund and the 
expenditures listed under ‘‘ Reconstruction.’’? The San Luis Rey bridge 
near Oceanside, in San Diego County, is the largest instance of this 
class of work. 
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APPENDIX P. 
WIDENING AND THICKENING OF STATE HIGHWAYS. 
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PART III 


REPORT 


of the 


Division of Engineering and Irrigation 


a subdivision of the 


DEPARTMENT OF PUBLIC WORKS 


of the 
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to accompany the 
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of that department 


NOVEMBER 1, 1922 
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STATE OF CALIFORNIA 


DEPARTMENT OF PUBLIC WORKS 


Division of Engineering and Irrigation 


ALS TING B FLET CAR Rao eee ee Director of Public Works 
VS EM CC LA ae eee Chief of Division of Engineering and Irrigation 
PAUL BAILEY 223) Deputy Chief of Division of Engineering and Irrigation 
eed AEA Te Pee pee ee Assistant to Chief of Division of Engineering and Irrigation 
Rid JONES 2222-0. o oe ee ee ee Office Engineer 
Re. AE Ol ts ach ok wu ee ee Associate Hydraulic Engineer 
Pee DC SCOR Y > se os eee Associate Hydraulic Engineer 
BC BATON. Oe eee ee Irrigation Engineer 
Be aA GBA EY i i ree ee Flood Control Engineer 


We Wi2WOOLDRIDGE usenet Sees Se ee River Superintendent 


MEMORIAM 


PAUL MANINGHAM NORBOE 
Chief Assistant State Engineer 


Died November 15, 1921 


The death of Major Norboe on November 15, 1921, marked 
the close of a long and honorable career in the Department of 
Engineering and in the Department of Public Works. 

Coming to the Department of Engineering early in 1907 as 
. Assistant State Engineer, Major Norboe was, at the time of his 
death, the oldest employee in length of service in the department. : 

From his wide experience as a practicing engineer in various 
parts of the state, he brought to the department a fund of 
knowledge only to be acquired by long years of work and study. 
T'o his interest as a searcher for truth in his chosen profession, he 
had, in addition, a keen interest in humanity and in the problems 
of California. 

Born a Californian, he was ever an enthusiastic collector of 
bits of local history, and it was his favorite diversion to follow 
in the footsteps of the pioneers. 

His loss to California and the Department of Public Works 
is a great one. To his many friends he will always be remem- 
bered for his kindly interest, his ready wit and his loyal and 
steadfast service. 
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LAKE HODGES DAM—MULTIPLE ARCH TYPE 


The design of dams aggregating a total structural cost of $7,652,000 were checked and their 
erection authorized by the Division of Engineering and Irrigation during the past 
biennium and their construction is under the supervision of the Division. 


= 


a 


wil Aisi 


at 4 Mes! 


4 


———E—— lee 


4 





TABLE OF CONTENTS. 


; Page 

ee ere oP NCR oe, re le wt ee re hg ee ee em i 
a en ET, Bees ee et Pe en ee oe ee mn eee eee tf 
Petr hee CD OLY Ll One 2 #2 eee tee oo ee Ore ar aS 9 
ie eee ry a Lie PO PS oo oe Ski ee a 9 
Peon OA TIONS 10 UHGISLATURE:.2-- 5 ee 11 
TUSCAN, aR SM oP Bh 
Abolishment of Cooperative Investigations with State Reclamation Board___ 13 
Pree TOreetion On macramento River_i-2. 22 ek 13 
SUMMARY OF RECOMMENDATIONS TO LEGISLATURE____-_________ 19 
AGoOMrmosuMaNtTsS OF BLENNIUM 1921-—23_c_3____ = 19 
Bere ye ater -hecources Investigations ~- UL 19 
eae wel remeet Viti ete sen ee oa oo ee ee 22 
See ont aren otitis se eee ee 25 
Bemenarts rite oastracion=- ee oe ee 26 
re meatiomer OL erytyer, Wiannelss slo Poot gl Tae oT 
Peeves hs necringe woluGieg. =) ot a 8 See 29 
mnorrtvcsources or ern Iivyer-. 2 Ee 29 
peer eesGure OL Puldre COuDTY 2. 2 oe ee eee 30 
err .esources OL mau Wacinto Valley 2-0-2 ke be we 30 
Peer eircce or Mono Basins 2 pa ee ee 30 
tee cmtiver @omeicsiji.— be pe Se a ek 
Flood Control—Sacramento and San Joaquin Valleys____-_-____-________ 33 
COOPERATIVE INVESTIGATIONS WITH FEDERAL GOVERNMENT___ 40 
Pert nimato oF seidesgit <) iO siiver. 2 ah kee oe ee 40 
SER TERED 6 EC eB CRP LORT SW Gitar 2 ee Ly aap OA De Oe ee nn Se a 40 
RMT Erte myer Oa ce shee aes Sh Ped ees 8 ie ee ee Fes 47 
OTR OGNESS. PUSAN WET) Ba Emenee RS oy eae a = a en NE ne eee 48 
er eeener DEES LEAT Tene. 0 ee mmr ee Sd a es 50 
Per oseiremradtanV alleyecs 0. oe et ee 56 
Pe er Ty LOIN] 3 eS re pe Oe ee ee ae er ey 57 
Pate aoe nee POM DINNNIAL PHRIOD.. 2.22.25 ees Uso 58 

ILLUSTRATIONS. 

Page 

eee Coen aie gee ee igo i eee eee gen eee ed? ees. 
OF 0 OIE T ron 12 St ES Re ee SoS ete oeate ete | Ne tae eens 6 
Growth. in Activyityun Three Important Functions... ooo.) 28 10 
Expenditure on Flood Control Project, Sacramento Valley____________________ 14 
Improvements Behind Levee on Bank of Sacramento River____________________ 15 
Dementia On “sacramento river 2. ees oe ee Pie 16 
Layer of Hard Sediment Breaking off After Sand Has Washed Out Beneath_____ 18 
Broken Rock Protecting Caving Bank on Sacramento River__________________ 18 
Bristol Gage Installation at Coloma, South Fork of American River__________ 35 


Stevens Long Distance Water Stage Register on Sacramento River__________-_ 36 


a Ee ee a ee ee Co ox 


—- == a 


[svaanig 31g | SINwHO3|\y) [NaWONE | | | swauoay | 


age 


NVW3YO4 waa saan] | NVWASNOHAUY\A 
LN3GN3LNINAdNC YAIY slaLndWoy | NaWS14vHQ | 


SYIHdVYDONILC s20N2sS3)] sMua7g) YOLIaNYy SUBINIONG 391440) WOINND SUIANIDN 201440) YOINIC 
WIINION] TOHLNO) GOO} | WIINIONF 39144E)] |S¥F3NIONI  NOLLWord 












SLINVLSISSYY aialy 








SLNVLSISS\/ REIE 


SYAONVO) 


SYAHdVYESOUDAL] NAWLNIWAYLSN| 
SLSIDO103£0)| | SHAANION] art 








SHAHAVHDOdO | 





SYAaNIONF INAVYEGAH aLVID0SS\/ 











NOISIAI(] 40 43IH) OL LNVLSISSY 





SdYVOG ONILINSNOT) 





NOISIAIG 40 43IH) ALNdAQ 





WY 4Na0) AINYOLLY/ 





NOILVOldY] GNV ONIdSANION J 4O NOISIAIG 40 4aIH) 









SMHOAA DTN 40 HOLOAYIC] 


pd1dO4d SHL 












STATE DEPARTMENT OF PUBLIC WORKS. 
DIVISION OF ENGINEERING AND IRRIGATION. 





ACTIVITIES. 


California ranks fifth in value of agricultural crops among the states 
of a nation that precedes all the countries of the world in value, 
quantity, and diversity of foodstuffs grown and marketed. Agriculture, 
so effective in thus placing the United States in the forefront of nations, 
is second in total income produced by wealth-creating industries in 
California. Its progression, resulting in attainment to this position 
among gainful pursuits, is a recent development, being an achievement 
of the two past decades. 

That this could be accomplished was due to the great strides made 
in production by the California farmer. This came about through 
the increased productivity of the agricultural lands occasioned by 
applying irrigation waters to them. Previous to the time when irriga- 
tion received its great impulse, agricultural production was limited to 
the yield of dry farms in the cultivated area. The limit of expansion 
of dry farmed area was reached about 1885 and since that time increase 
in production has been brought about by irrigation and the more 
intensive cultivation of the land. 

‘Making these supplementary waters available to the agriculturist 
required diversion works, dams, reservoirs, canals, and other retention 
and conveying works, and these in their entirety are almost always of 
such a magnitude that they cannot be undertaken by individuals. To 
be constructed and adequately financed, it has taken associative effort. 
This collective effort has been made possible by the California Irrigation 
District Act, passed: in 1897 and amended in 1913. 

This act provides for the approval of organization and general super- 
vision of construction by the State Engineer or Chief of the Division 
of Engineering and Irrigation. The financing of these projects has 
succeeded through bond issues, the favorable market for which has been 
created and maintained through the state’s approval and certification, 
acting through the State Bond Commission and the State Hngineer or 
Chief of Division of Enginering and Irrigation. Since the enactment 
of the laws under which the works are planned and constructed and 
money spent, after review by the California Bond Certification Com- 
mission and with the oversight of the State Engineer, the bonds issued 
have found a ready market, carry a relatively low rate of interest, and 
not infrequently are disposed of at a premium. 

Experience gained prior to 1913 demonstrated that for successful 
culmination of effort, the formation of these water developing projects 
required by the agricultural expansion, has needed state sanction; the 
bonds issued have necessitated certification, and the adequacy of the 
water supplies to be developed, the safety of the structures erected, 
the meritoriousness of the entire proposals, have demanded the state’s 
stamp of approval. This is a function of the Division of Engineering 
and Irrigation, one of the sections of the Department of Public Works. 

The agriculturists in the raising, irrigating and marketing the land 
products are vitally affected by quality and number of roads as the 
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means of transport and communication; in streams and rivers as 
sources of water for irrigation and as means of conveyance of the 
marketable produce; in the apportionment of waters from these streams 
for use in irrigation; in the construction of dams and reservoirs to 
conserve, control and develop water supplies; in canals for drainage 
and water distribution; and in levee construction and river control to 
prevent inundation. State surveillance of these undertakings, important 
to California as a whole, as well as to the agriculturist, requires a 
division of the state activities. To comply with this need, we have the 
Department of Public Works. 

This department has divisions dealing, among others, with highways, 
engineering and irrigation, water rights and land settlement. In the 
partition of these functions of the Department of Fublic Works, some 
of the most important are assigned to the Division of Engineering and 
Irrigation. Having to do with the development and contro] of waters, 
it contributes directly to agricultural advancement. 

In the aggregate it is charged with assenting to needed improvements, 
with sanctioning proposals that lead to agricultural and industrial 
betterment, it is obligated to concur with merited and beneficial projects 
that enhance the general prosperity, and with the development and 
realization of the full value of the state’s advantages; but of all 
proposals submitted for approval, those without merit, those whose | 
construction spells financial disaster, those whose failure destroys public 
confidence and casts odium on legitimate enterprises, the onus of rejec- 
tion lies in this office. 

The functions and duties of the Division of Engineering and Irri- 
gation become more voluminous and complex with the development of 
this state, involving as it does executive and administrative problems, 
as well as requiring specialized thought and technical experience for 
the conduct of the engineering and constructive work of the state. 
During the past generation most all the proposals of irrigation develop- 
ment undertaken by collective effort, have had their adequacy and 
general merit concurred with, if satisfactory, or rejected, if defective, 
by this office. During this generation California, though eighteenth in 
area of land farmed of the states of the Union, has-attained to fifth 
place in value of farm crops. 

This office approves millions of dollars worth of improvements every 
year. It analyzes and passes upon the irrigation, drainage and 
reclamation of districts that their bonds may be certified and develop- 
ment started or contmued. The Division of Engineering and Irrigation 
is charged with the approval of dams and with the construction of 
river control works on channels of which the Sacramento River 
carries the highest valued tonnage of any river in the United States. 

It makes hydrographic surveys and cooperates in surveys with the 
California State Reclamation Board, with the United States Geological 
Survey in gaging streams and making topographic maps, with the 
United States Department of Agriculture in needed investigations and 
with the federal government in maintaining the navigable streams of 
this state. 
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These diverse functions of the Division of Engineering and Ivriga- 
tion, some administrative, some specialized, others executive, but all 
constructive, contribute to the advancement and well being of the 
State of California. 


ORIGIN OF DIVISION. 


Prior to August, 1921, the State Engineer was chief executive officer | 
of the Department of Engineering, but with the organization of the 
State Department of Public Works, in August, 1921, the former Depart- 
ment of Engineering became the Division of Engineering and Irrigation 
under the Director of Public Works, and the State Engineer became 
the chief of this division. The new division took over all the functions 
of the former Department of Engineering, except those pertaining to 
the office of the State Architect. 


GREAT INCREASE IN ACTIVITIES. 


The activities of the division office increased manyfold immediately 
after the reorganization, principally because of the initiation of the 
investigation of the water resources of the state. This investigation 
responded to chapter 889 of the 1921 Statutes, which appropriated 
$200,000 to prepare a report for the 1923 legislature. To complete the 
report before this date required the expansion of the organization 
from 21 employees (excepting laborers on construction) to 109 at the 
period of maximum pay roll. 

At the same time a great increase occurred in the volume of business 
incident to the permanent statutory functions of the office. During the 
second year of the biennium about the same number of irrigation 
districts were reported on for approval of their organization under the 
Wright Act, but proposed bond issues were investigated for the Cali- 
fornia Bond Certification Commission amounting to $56,268,000—four- 
teen times greater than for the first year of the biennium, and more 
than half of the total bonds issued by all irrigation districts up to the 
present day. Applications for the approval of construction plans for 
dams to a structural value of $5,632,000 were acted on during the 
second year of the biennium, which is about three times as great. as for 
the first year. 

Of greater significance, however, is the marked increase in activities 
under the permanent statutory functions of the office during the past 
two years. The organization of thirty-three irrigation districts has 
been investigated, or one-third of the total number of irrigation districts 
in existence at the beginning of the period, and the first district was 
organized in 1887. Bond issues. of irrigation districts have been in- 
vestigated aggregating $62,580,150, or one and one-half times the total 
issues by all irrigation districts up to the beginning of the biennial 
period. Plans for the construction of dams have been examined, 
checked and approved, which have a structural value of $7,652,000, or 
one and one-half times the value of all plans previously approved by 
the office. 

The accompanying plate portrays the growth of activity under three 
of the most important permanent statutory functions of the office: 
reporting on feasibility of irrigation districts, reporting on the pro- 
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priety of proposed bond issues for irrigation development, and passing 
on plans for dams and the supervision of their construction. This 
plate shows by the steep ascendency of the three lines plotted thereon, 
how rapidly irrigation districts are organizing and issuing bonds, and 
the acceleration in dam construction during the last two years. 

The division has successfully coped with the problems of rapid expan- 
sion of pay roll necessary to accommodate its organization to this in- 
creased volume of technical-supervision and scientific inquiry, and 
is now, as the completion is nearing of the special investigation of the 
water resources of the state, preparing to reduce the pay roll to that 
commensurate with the still heavy permanent statutory functions of 
the office. In expanding the organization, particular effort has been 
put forth to respond to the popular demand for greater efficiency and 
more economical operation of state offices. The volume of work handled, 
and particularly the broad scope and speed attained in the completion 
(16 months) of the water resources investigation of the state is offered 
as evidence of accomplishment. 


RECOMMENDATIONS TO LEGISLATURE. 
Reorganization. 


In further response to the behest for practical economy in state 
affairs, in order that a more thorough and businesslike organization of 
its activities may be effected, the division urges ‘that certain changes be 
made in the statutes under which it operates. 

At the present time, besides the delegation of duties by special legis- 
lative enactments, the division has functions of a permanent character 
under four separate statutes, the first of which was enacted in 1886 
and the last in 1921, and all these functions relate to like activities. 
These statutes were each prepared to accomplish specific purposes; each 
separate and distinct. The rush of business of the past biennium 
afforded the first trial of the combined executive provisions of these 
statutes. The exigencies of the last two years, with a far greater 
volume of work in the office than ever before, have indicated certain 
defects in the provisions of these statutes which are fundamental in 
character. 

As the duties and responsibility of the Division of Engineering and 
Irrigation increase im coming years, these defects, unless remedied, 
will stultify the efforts of the division officers to give satisfactory service 
to the public. 

The California Irrigation District Act, under which irrigation dis- 
tricts organize and issue bonds; the Water Storage District Act, under 
which water storage districts organize; the Bond Certification Com- 
mission Act, under which irrigation district bonds are ceriified to the 
public as safe investments for trust funds, funds of imsurance com- 
panies, banks, ete.; and the act of 1917 making it unlawful to construct 
a dam by other than municipal or publie service corporations without 
first receiving the approval of the State Engineer or Chief of Division 
‘on the plans and specifications: all require him to make certain investi- 
gation of fact, and then to sit in judgment of his own findings in regard 
to the organization of districts, approval of bond issues, or plans for 
dam construction. The Chief of Division and his organization is well 
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equipped to make these investigations of fact, but to require the same 
officer to sit in judgment of his own investigations at their completion, 
and without special provision for public hearings, as all four of these 
acts neglect,—is both unfair to the state officer and to the public. With 
the lesser volume of business of the past, and by the use of tact and 
courtesy, dissatisfaction has been avoided, but with the present increased 
activities, with less time for personal contact with the public on the 
part of the Chief of Division, the officé should be organized on the 
same democratic principles which have given satisfaction in the larger 
governmental departments. 

The judicial functions of the office should be grouped in one body, 
preferably a board of five men, the Chief of the Division the executive 
officer, but not a member, and to which board the Chief of Division. 
would make reports and recommendations, based on authoritative in- 
vestigations. This board should hold public meetings at which these 
reports and recommendations are presented, and at which may be 
heard such further evidence as the parties interested in the matter 
may desire to place before them. 

Such an organization would afford complete publicity to the decisions 
of the office, and give full opportunity to all citizens to make such 
presentations to the board as they may desire. The present statutes 
have no such provisions, nor is any systematic procedure provided for 
conducting business. It is only through the personal contact of the 
officials with the applicants before the office and the confidence inspired 
thereby that the provisions of the statutes have been in successful 
operation. The greater volume of business now before the office will, 
to a large extent, prevent this personal contact in the future. 

In making this recommendation to further effect an economical 
administration, it is not proposed to create a new board, but to enlarge 
the functions of the present Bond Certification Commission to perform 
all the judicial or semi-judicial actions now incumbent upon the office 
of the State Engineer or Chief of Division, and to make the State 
Engineer or Chief of Division the executive officer of this board. The 
board would preferably have as members the Attorney General, State 
Superintendent of Banks, and three other members appointed by the 
Governor. 

With powers and duties so concentrated, the Chief of Division may 
effectively organize his office, that, distinct from a group of individuals 
with many dispersed functions, they may be directed in their activities 
to avoid duplicate and unnecessary work. . 

An organization so effected would provide proper machinery for the 
operation of all present state regulatory powers over irrigation develop- 
ment, and such additional powers as future legislation may impose. 
With these powers centralized in one body, organized on the principles. 
which have given greatest satisfaction to the public in other govern- 
mental institutions, a state policy may be initiated in guiding irrigation 
development which is not now possible, and which is so desirable as 
development becomes more complex. Perusal of the report on the 
water resources of the state, which this department will submit to 
the 1923 session of the legislature, is convincing that the future pros- 
perity of the state is closely coupled with the orderly development of 
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the state’s water resources, and that through a properly conceived state 
policy, great areas of farm lands may be brought to maximum pro- 
ductivity through irrigation; and that these areas without irrigation, 
arid of moisture, would remain either wholly unproductive, or nearly 
so, and contribute but little to the support of the great population 
which the state’s natural advantages are attracting to within its borders. 

Just as all judicial functions of the division should be concentrated 
in this board of five members, similarly all executive functions, some 
of which are now dispersed in the bond commission and in the execu- 
tive directors of the Water Storage Act, should be concentrated in the 
State Engineer or Chief of the Division of Engineering and Irrigation. 


Abolishment of Cooperative Investigations with the 
State Reclamation Board. 


Section 3 of the California Reclamation Board Act, directs the State 
Engineer or Chief of Division of Engineering and Irrigation, to procure 
data, make surveys and examinations, to perfect and make additional 
plans for the reclamation of overflow lands of the Sacramento and 
San Joaquin rivers and to make reports to the Reclamation Board, and 
advise and assist them in their work. The same act provides for a 
separate engineering organization for the board. The board now 
maintains such a separate organization. These two provisions lead 
to a duplication of work in the two offices and unnecessary complication 
to the public in transacting business before the board. As a suggestion 
for effecting further economy in the executive offices of the state, it is 
believed that section 3 of the Reclamation Board Act should be repealed, 
leaving the engineering work of the board to be performed by its own 
engineering organization. 


Bank Protection on Sacramento River. 


Appropriations for work of the State Engineer have remained 
stationary while the purchasing power of the dollar has been shrinking. 
In 1903 the appropriation for rectifying river channels was $200,000, 
while in 1921 but $175,000 was allotted for this activity. 

During the intervening years, particularly since 1914, huge sums 
have been spent in perfecting the works for controlling floods in the 
Sacramento Valley. The project of the State Reclamation Board in 
working out a comprehensive scheme of reclamation for the overflow 
lands of this valley, has been largely completed, and the fertile bottom 
lands of the valley are now enjoying their first years of freedom from 
the jeopardy of floods. 

Illustration herewith, sets forth, year by year, the expenditures for 
reclamation works in the Sacramento Valley. The rapid ascendency 
of the curved line between the years 1914 and 1922, pictures how at 
the present time, the low lands of the valley are emerging from a 
period of construction so greatly exceeding that of any previous period 
of history, that all previous expenditures appear insignificant. In a 
manner similar to that here shown for the construction of protective 
works, the development of the lands themselves has also made rapid 
strides in the last few years. Many acres of annual cropping have been 
supplanted by orchards and other permanent crops, particularly in the 
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fertile soils adjoining the riverbanks. Here also on the higher land of 
the river banks, amidst trees and gardens, numerous homes have been 
constructed to replace the cheap dwellings and barns used by the 
earlier workers of the soil, while living in annual danger of inundation. 
The danger now removed, beautiful homes, wharves, warehouses, pump- 
ing plants, towns and highways appear for miles along the river, where 
formerly makeshift construction sufficed the gambling farmer to plant 
and gather the harvest. 





Improvements behind levee on bank of Sacramento River. 
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Biennial appropriations of the succeeding legislatures since 1897, 
have fixed the state’s responsibility to protect the properties along 
the river bank through the rectification of the meandering river 
channel and the protection of the eroding banks. Now that protective 
works along the river have been completed costing $34,000,000 and 
values of improved property have increased seven-fold, it is impera- 
tive for the division office to study the problem of confining the 
river channel to the small area between the levees on either bank of 
the river. _ Massive levees 16 to 20 feet in height have no protecting 
value if the river bank upon which they stand is washed out from under 
them. One hole in the levees anywhere along their 361 miles of length, 
and millions of dollars worth of property damage is incurred. 

In past years the funds used for river work have largely been spent 
in constructing brush mattress protection to the banks at points most 
severely attacked by the current. Other forms of revetment have been 





Caving Banks on the Sacramento River. 


tried, but all have proved to be so expensive that in the sixteen years 
from 1907 to 1923 only four miles of bank protection was constructed 
on the Sacramento River, while the river has 361 miles of bank exposed 
to the attack of the flowing stream. 


To safeguard the immense property values now accumulating behind — 


the river levees of the Sacramento, following the procedure of the 
past, would require the expenditure of millions of dollars. The avail- 
able funds of the last two years have been entirely inadequate to even 
help. individual property owners who have applied to the office for 
state assistance in preventing the destruction of their property. The 
sums needed for the next five years have been variously estimated by 
engineers of the division at $2,500,000 to $3,000,000. Before suggesting 
the necessity of spending such a huge sum on construction of revetment 
works, the expenditure of which would entail large additional costs 
each year in maintenance of the constructed works, the division has, 


during the year just past, given most judicious consideration to dis- 
covering a scheme of activity along the river channel, which will effec- 
tively control the shifting movements of the river to a permanent 
channel between the two levees. 

It is concluded that.a new policy should be adopted in this work; 
- that instead of constructing bank protection works at points of acute 
danger; instead of battling the attacking current at the last trench 
where retreat spells large costs in moving levees, roads, houses and 
other improvements, and where defeat spells destruction; instead of 
interposing rigid structures to withstand by mass action, the direct 
onslaught of the ever-encroaching waters: skilled engineering talent 
should be applied to coerce the current and guide the direction of 
the eroding waters, restraining the river to its channel and repressing 
the undermining tendencies of its tortuous course. By coercion and 
guidance, by making it easier for the waters to continue in their 
channel than to expend their energies in cutting the confining banks, 
the vagaries of the river can be controlled and its capricious tendencies 
suppressed. The direction of the river current at the point of incipient 
attack on earthen banks can be changed by the cutting of brush, by 
the planting of willows, and the construction of control works at 
carefully studied locations in the river’s course. By these means it is 
believed that with an expenditure but little exceeding the cost of 
maintaining the expensive bank protection works if they were con- 
structed, the river banks may be successfully protected from undue 
- erosion and the river levees may be successfully protected from under- 
mining. 

Since it is impossible to ascribe the benefits of expenditures for this 
class of work to individual properties, for practically the entire valley 
benefits either directly or indirectly from it, it would seem that its 
initiation, direction and costs should be undertaken by the state. Re- 
quest for the appropriation of $300,000 is therefore made to carry on 
this work for the next two years. 

In addition to the erosion of the banks by the river current, over 
that portion of the Sacramento and San Joaquin Rivers navigated by 
steamer traffic, the waves from passing steamers wash down the banks 
and levee by the persistency of their continued attack. Revetment has 
been constructed in many locations where, if it were not for the 
passing steamers, it is probable that no work would have to be done. 
In the channels downstream from the cities of Sacramento and Stockton, 
the slope is quite flat and the velocities of flow of the water and likewise 
its erosive power, are correspondingly less than in the upper reaches of 
the river. Nevertheless, of the sums spent on bank revetment work 
since 1907 three-fourths has been spent downstream from these two 
cities. 

- Studies of the division office have revealed that the stratified forma- 
tion of the banks influence their tendency to cave off, particularly 
under the attack of steamer waves. In many places the thick and 
rather hard layers of sediment constituting the river banks are 
separated with strata of sand, often on planes near the low water line. 
In such instances it has been observed that the wave action against 
the sand strata, washes the sand out from between the layers of hard 
sediment until the overtopping bank caves off in large chunks. The 
dropping of the large blocks of hard sediment in front of the thinner 





Layer of hard sediment breaking off after sand has washed out beneath; on Sacramento River. 


layers of sand delays further recession of the banks temporarily, but 


the chunks of sediment, although hard, seem to break up and be earried. 


‘away by the current after a time. Broken rock is needed to be dumped 
in front of these sand strata to prevent further caving of the banks. 
It is estimated that $1,000,000 will be required for this purpose during 
the next five years. 

Since the principal danger to the river banks and levees below the 
cities of Sacramento and Stockton is through the wave action caused 
by steamer traffic, it would seem proper that the federal government 
in its jurisdiction over navigation, should appropriate funds for the 
protecting of this section of the river. 





Broken rock protecting caving bank on Sacramento River. 
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SUMMARY OF RECOMMENDATIONS TO LEGISLATURE. 
Reorganization. 


_1. Enlarge functions of the present Bond Certification Commission 
to inelude all semi-judicial actions at present incumbent upon the State 
Engineer or Chief of Division of Engineering and Irrigation and on 
the executive directors of the Water Storage District Act. Expand 
Bond Certification Commission to five members, with the Chief of 
Division of Engineering and Irrigation as executive officer, but not 
a commissioner. Chief of Division to make reports and recommenda- 
tions to commission which is to hold public meetings, receive reports 
and recommendations of executive officer and hear evidence. 

_ 2. Repeal all sections of the act that place executive functions of the 
state’s regulatory powers over irrigation developments in the Bond 
Certification Commission and in the executive directors of the Water 
Storage District Act, making it the duty of the State Engineer or Chief 
of Division of Engineering and Irrigation, as executive member of 
board, to perform these functions. 


Abolishment of Cooperative Investigations with the 
State Reclamation Board. 


Repeal section 3 of the Reclamation Board Act which requires State 
Engineer to do engineering work for the Reclamation Board, and leave 
engineering work of State Reclamation Board to be performed by its 
own engineering organization. Present act leads to duplication of work 
in the two offices and to unnecessary confusion. 


Bank Protection on Sacramento River. 


California has just completed a construction program of flood control 
works on the Sacramento River that has entailed an expenditure of 
$34,000,000. This river now has 360 miles of levees with untold wealth 
in improvements behind them. The river must be confined to its present 
channel by construction of control works to prevent the undermining 
of the levee system completed at so great an expense. For the safety 
of lives and insurance on the huge sums spent in developing the over- 
flow lands of the Sacramento Valley, $300,000 is asked for the coming 
biennium for rectification of river channels. 


ACCOMPLISHMENTS OF BIENNIUM 1921-1923. 
STATE WATER RESOURCES INVESTIGATION. 


The first state-wide water resources investigation ever undertaken 
will be completed within the time limit and within the appropriation. 
Although delayed in starting, time and money were adequate for giving 
meticulous eare to all aspects of available waters, present uses, costs 
of control, coordination of the supphes into a comprehensive plan and 
of the quantities procurable in the ultimate development. Extensive 
in scope and covering all portions of the state, it comprises data on all 
sources of water and its useful application and will form a compendium 
on California’s water wealth. 

Great interest has been accorded this survey of state waters by the 
engineering profession who rendered timely assistance, aiding the work 
by giving data from their office files when this was not otherwise 
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available to the division. During the conduct of the investigation, 
volumes’ of information, hitherto inaccessible, was compiled and gra- 
ciously offered the division: contributions, gratefully acknowledged, to 
be absorbed and analyzed; extending the short records or supplying 
missing measurements; and with the independent investigations of the 
division, to measurably enhance the value and conduce to the complete- 
ness of the report. 

Covering, as it does, the greatest area hitherto comprised in any 
report, this investigation has been continuously prosecuted by this 
office for sixteen months, has been the largest piece of work by far 
that has engaged the attention of the division and has occupied the 
greater part of the pay roll. 

Chapter 889 of 1921 Statutes appropriated two hundred thousand 
dollars ($200,000), and instructed the State Engineer or Chief of 
Division, to determine the maximum amount of water which can be 
delivered to the maximum area of land, the maximum control of flood 
waters, and the maximum storage of waters, as well as all possible and 
practical uses of water. The State Engineer was further instructed to 
prepare a comprehensive plan for the accomplishment of maximum 
conservation, control, storage, distribution and application of all the 
waters of the state, together with an estimate of the cost of constructing 
necessary works, and to submit a report, with recommendations, to the 
1923 legislature. 

These investigations were initiated in August, 1921, immediately 
following the organization of the Department of Public Works. Fol- 
lowing this date, a consulting board of ten members was appointed by 
Governor Stephens as provided for in this bill, to advise with the 
department. during the progress of the investigations. 

The division prepared a program for the collection of data and 
preparation of the report, which was approved by the consulting board 
on October 10, 1921. 

The program includes: 

1. Collection of all data in public and private engineering offices 
bearing on this investigation. 

2. Analysis of stream flow at the head of the main irrigated areas 
on every stream. 

3. Location of reservoirs on each watershed and securing data on 
their capacity and construction costs. 


4. Classification of storage reservoirs according to cost. 


). Construction of mass diagrams of stream flow for each watershed 
and determination of increase in water available for irrigation pur- 
poses by the construction of reservoirs. 


6. Analysis of increase in water available for irrigation purposes by - 


utilization of ground water storage. 

7. Determination of areas irrigated in 1920 on each watershed, and 
also the areas on each watershed which will be benefited by irrigation. 

8. Determination of the water requirements of all the agricultural 
lands of the state. 

9. Determination of area that can be inet on each watershed 
by construction of reservoirs in each of the cost classes, 
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10. Analysis of surplus and deficiency of supply of irrigation water 
on each watershed with view to developing a comprehensive plan for 
full utilization of all waters and the irrigation of the maximum possible 
area including the feasibility of diverting the surplus water from one 
watershed to another. 


11. Estimation of the future water requirements of municipalities 
and the most favorable sources of supply with view to the maximum 
utilization of the water resources of the state for both municipal and > 
agricultural purposes. 

12. Cost estimates of construction of reservoirs on vacn watershed, 
and of conveying water to the head of the irrigable areas in accordance 
with a comprehensive plan for maximum use of the water. 

13. Analysis of the effect of the construction of reservoirs on flood 
flows. 

14. Analysis of power development possible on each stream by the 
construction of reservoirs, including the feasibility of diverting surplus 
water from one drainage basin to another, first considering primary 
use of water for irrigation, and second, the primary use of water for 
power. 

15. Classification of power development by cost per horsepower. 

16. Study of means for preventing the encroachment of salt water in 
river estuaries. 

17. Summary of information on effects of deforestation on stream 
flow. 

The division then prepared detail schedules for the accomplishment 
of this program within the sixteen months then remaining before the 
convening of the 1923 legislature. The report is being assembled with 
four appendices in which the data and technical discussions pertaining 
to it are arranged. These are entitled: 


“‘A’’ Flow in California Streams. 

‘‘B”’ Irrigation Requirements of California Lands. 
‘‘C”’ Utilization of the Water Resources of California. 
““D’’ Relation of Settlement to Irrigation Development. 


The construction of irrigation works alone does not cause intensive 
agricultural development. Large areas of agricultural land, under 
irrigation, which do not produce adequate returns on land values and 
costs of irrigation structures, stand as evidence. For this reason the 
‘Relation of Settlement to Irrigation Development’’ was added to the 
program originally laid out. It requires many more people for the 
intensive farming of irrigated land than for the old methods of dry 
farming large acreages, and unless these people arrive after the con- 
struction of the works, there will be a loss in capital investment in the 
irrigation works. The Division of Land Settlement and the University 
of California are cooperating with the Division of Engineering and 
Irrigation in this phase of the inquiry. 

The report is being prepared along comprehensive lines and every 
possible advantage is being taken of data and information already 
assembled by others. All the engineering offices of the state, both 
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public and private, have been approached for engineering measurements 
and facts pertaining to the study, and volumes of valuable information 
have been obtained. The scope of the endeavors has been enlarged 
several-fold because of the data contributed by these offices and a report 
will be presented much more complete than otherwise would have 
been possible with the expenditure of $200,000. 

In addition to the advice of the consulting board appointed by the 
Governor, the division had consultations with engineers eminent in © 
their profession for attainments in the subjects on which their advice 
was desired. In this manner the entire report is being completed with 
the approval of the foremost technical experts in all its phases, and no 
effort has been spared to make this report a most valuable guide to 
legislation and the future Cee of the water resources of the 
state. 


IRRIGATION DISTRICTS. 


Since the last biennial report, 23 new districts have been organized 
under the California Irrigation District Act. Petitions for formation 
of 35 districts have been filed with various county boards of supervisors. 

Under the amendment to the act passed by the 1913 legislature, the 
State Engineer, or Chief of Division, is required to report on the feasi- 
bility of proposed irrigation districts. The law allows 90-days for the 
investigations of the State Engineer, before the expiration of which 
time he is required to report to the board of supervisors to whom the 
petition was presented. On an adverse report, the district may proceed 
to organize if a further petition signed by three-fourths the property 
owners of the proposed district is presented to the county board of 
supervisors. In the event of default by the Chief of Division in report- 
ing to the board of supervisors, the proposed district may also proceed 
to organize. 

Of the 35 petitions to organize irrigation districts since Nay encs ie 
1920, the actions are summarized as follows: 


Distriects.-organized. from ‘approved projectet eo a a ee ee ee 18 
Petitions approved, but districts failed of organization at election___-__-_____ 2 
Petitions disapproved—districts rot: formedins slits. le ees ee 3 
Districts organized’ on! three-fourths "petitionot 2 2 ee ee eee 5 
No report by State Engineer on account of matter before Superior Court of Los 
Angeles County—petition later withdrawn __.__-..- ~~) 20 222 e = 
No report by State Engineer—election returns not received____:_____________ hb 
Petition approved—election returns not received._i.-L— _~_-_--Lb ~~ ae 1 
Petitions .received—investigations: pending... -—-- 3 oe es 4 


In addition to the above, the proponents of six contemplated districts 
have been given advice on the procedure for organizing irrigation 
districts. 

Since the last biennial report, the Black Rock Irrigation District has - 
been dissolved and proceedings are now under way for the dissolution 
of the Kasson, Southern Lassen and Honey Lake Valley Districts. 
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LIST OF IRRIGATION DISTRICTS AS OF OCTOBER 1, 1922, \ 




















*Formed without State Engineer’s approval. 
1Issued without approval of Bond Commission. 








“Browns Valley paid off its bonds at 30 cents on the dollar. 
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Area 
Name of district County ae Bonds voted ee a 
ized acres 
} 
AlpsUeie a secre tee OTA @ Sere eee eee cel O14 8,861 - $283,000 | Alpaugh 
PAL Goer eke Bec ee ee Tulare-Fresno -...-----| 1888 130,000 543,000 | Dinuba 
Anderson-Cottonwood---.| Shasta °22.2-2 222522. 2-- 1914 82,500 1,255,000 | Anderson 
IDA ROELE meee cy oh oe ES. Glennie. 642. ee Beet a Ee 1922 1280s Soot oe Butte City 
Banta-Carbona = es. San JO aqui ss-2:-.s22= 1921 LS OOO NEE Sree eee Tracy 
Baxterv Creeks. ba 22 Pas Griwe eaten. oat 1917 11,000 511,000 | Lassen 
Onion seer es Riverside rss Oe 2 See. 1919 8,161 230,000 | Beaumont 
Browns-V alley. 222 eo DA DUDS aug eae Ee Ek ee 1888 44,328 140,000 | Browns Valley? 
UCL Vialevrs a oto ss Sisheivew meso esse oes 1920 38 G00R Bee Macdoel 
byron Bethany io =. 0S.) Contra Costas 2 .2---2 1919 | 17,600 550,000 | Byron 
Carmichael sai ea. sso 2225 Baceamento (Wooo. 2 1916 | 3,006 90,000 | R.f.d. 8, bx. 259, 
| Sacramento 
Citruse cents: 122. ee Sacramento = fes2.-2== =) 41920 3,028 262,000 | Fair Oaks 
Compton-Delevan_______-- WOlUS OM 222 see eee Sa 1920: 12,661 575,000 | Willows 
@onsolidateds ste 22-=) = reSH OW 2 3 ee eo Oe 1921 150,000 850,000 | Selma 
WOrTreoraes. tos To TT o Stars oo Se Cy 1919 48,458 760,000 | Coreoran 
Ora eee re ES SiGe pee 2 re eee 1920 5,422 267,000 | Marysville 
Crooks Canyon*__________ MOCOCi esa: Senne a eee 1919 6,080 80,000 | Alturas 
Ly Gana Oree eS ee (pela rites aoe 2 Sree = ed 1921 DOME Lone oe eee Gerber 
I SOO ee Sends Poe eoiacrees Siam Gall tigi. 2 ie ee 1921 SbeS5 a eas a ee 
TSH ONG Sail Geese aN Siar Sacramento: .--.---._-- 1917 4,000 200,000 | Fair Oaks 
Fall River Valley_________ Shasta sit 2 Seek 2 hee 1922 TOS2OK 8S Bose Be. 
Weather River*®.. 6.222 "% SU Tver es aoe) es te eee tts 1920 BOGS eee Nicolaus 
Poot nile es cata Fresno-Tulare —_...__-- 1920 5S, 0000/52 See Orosi 
eS e 2 ee PORNO Mees ee aca ee 1920 242,000 2,000,000 | Fresno: 
GlenneColusa: =! fo2o Colusa-Glenn  __-------- 1920 103,000 2,587,000 | Willows 
Cieciideee see eke IS KIV OU ek 1921 5,055 240,000 | Grenada 
LADD ys Valley woe Sasha | pyse- s.eee 1891 18,210 765,000 | Olinda 
HOMUMbe CUDA Seo SS Virbasbitie gos ere en Ou OL 4a Ce eee meee Honcut 
Honey Lake Valley*______ A BERS on Mee ee ee eee ies BA ea ones ys, UM ene pe eet Amadee 
Hot Springs Valley___.___ Mio El@ Came ne eee eee EU ks 9,640 160,000 | Alturas 
api ae weer wore eral yoo se ee ko eral | 603,840 16,000,000 | El] Centro 
ISIAMCWING 85 2268 d Fate pee | 1921 3,000. \ a eee, Hanford 
POCMNCOs2 od FS es (SPO a te ek a | 1916 11,300 238,000 | Glenn 
ANE DORVGCT fe ae han i eee aes HEROS TY Ome Seis eee eee Se | 1920 26,952 1,000,000 | San Joaquin 
| RISC 0910) 0 eo, a a Sane OG Uime foe eval D862 =e ene eee ee Tracy 
Klamath-Shasta Valley___| Siskiyou --.---.--..---- 1921 287 O00 S| = as aes Montague 
DIS MESCM a 2 eee eS Comtra~Costac=-=._.: 5. 1919 9,961 650,000 | Knightsen 
Asal Sx BU coe = eh tee Hes, Veer ee te eee 1920 37,000 265,000 | Laton 
La Mesa, Lemon Grove ) 
and Spring Valley_____. Sait Dict O.. es ace | 1913 14,794 1,232,500 | La Mesa 
em Ores - tees Se i SUDA SS) ea Ste ale SN sea 1920 12, OO stom a eee Lemoore 
Lindsay-Strathmore___-__-. MUSCLE T Cs oe ete Po LO 15,285 | 1,650,000 | Lindsay 
Little Rock Creek______--. pO SavAT OCICS cee seo so | 1892 3,072 | 308,000 | Palmdale | 
POnmeWineee sete te 2 COMPA MO OSt A 2. = | 1920 2,167 160,000 | Brentwood 
Long Valley Creek*____--- LFS ena te ere See | 1916 34,000 |-22----..+..| Doyle 
INC KG KEN ty le» oe 0k SMe a VE Ser me ee te | 1920 253,000 | 28,000,000 | Madera 
IVES RWG lee te Ae a, Colittagese et oo eae ; 1918 8,832 | 260,000 | Colusa 
NE CMAINO Eee eS oe Madera-Mereced -------- 1921 TS DOOM res eae et a Le Grand 
IMETICO tise oe eee at TES OMe Lee meee 1921 65,000" fn = Samana Fresno: 
iNVeeeches Sera Seis oe Merce: 222 et a cara. 5S | 1919 181,920 | 12,000,000 | Merced 
MOUS LOsa seo ee Suomi S Reise ee koe see | 1887 81,183 4,226,511 | Modesto 
Mojave: River... 2. 2: San Bernardino -__-----. 1917 2. OGn |e eer Victorville 
Naaiee- Burk. 22.02.2073 San Joaquine: a 2 1920 | 3,346 200,000 | Tracy 
1s 2 i ee Mowadas” = 6 oscacuaduukss 1921 | 209, OU ee ie Grass Valley 
Newport Heights._..---_.- OTA Toe sae he en 1918 | 1,508 160,000 | Costa Mesa 
Newport Mesa____.....-.-- Oran mers fF) eae ae 1918 | 670 50,000 | Costa Mesa 
Weal soe ewes tls o. Stanislaus-San Joaquin} 1909 | 74,246 2,399,500 | Oakdale 
awte Wryandotte.._.....| Butte -....-....22.-..-- 1919 17,700  —- 2,000,000 | Oroville 
ee ar Los “Angeles 223 Sih A 1916 | 4,756 | 445,000 | Palmdale 
co TT Se U0 Ae Re eRe ea ot aos 1916 | 11,200 | 490,000 | Paradise 
Piaiagouper ae. Mercedes Bs | 1919 NS > to en a Plainsburg 
Prineeton-Codora-Glenn_..| Glenn-Colusa -—-.------- ; 1916 13,861 175,000 | Princeton 
WTOVIGCM tetas oon Glenn-Colusa —_.-..--.- | 1918 22,861 1,190,000 | Willows 
Red Rock Creek- 2.2 2. QSSOl Vesna ee ee 1918 Da LO en Nee ee. Ravendale 
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LIST OF IRRIGATION DISTRICTS AS OF OCTOBER 1, 1922—Concluded. 


I 


Area 














Year 
Name of district County organ- Bonds voted ae 
ized acres 

Riverd slet ist 4: re See Fresno. = ae eee 1920 16,000 123,000 | Riverdale 
San Diceultotet = ste SanmDiego.— eS 1922 SOO a eA! Ft eee Encinitas 
SanvYsidrocé. 2 Soe Pans yerO- ls ee 1911 492 25,000 | San Ysidro - 
Scott Valleysil. oo. sesecs Siskipon —7-. ose 1917 5,131 125,000 | Fort Jones 
South @Capay. = Glenn? ta ee oe 1921 TRASG: stoves es 18 Rees Orland 
Southern Lassen*__--_---- LAssentpa ee Se to 1915 CANIS ON Me conntesie aie Wg Doyle 
South San Joaquin____--- San Joaquin_.....--...- 1909 71,050 4,335,000 | Manteca 
Stinson #eee-o ee AOS Presno 2 eee 1921 16020. 4) fe 2 oe Helm 
Strationdise 26224 ° eres King spe ee ee ee: 1916 0. 200 a sie 5 vans Cees Stratford 
Stuisun* ccs ee ee Solano) Sc sas 1921 Laide lt Sas PPE Suisun 
Surprise Valley*_._-.-.---- MOGOG-. a=. > Sit ee 1918 T7500, 1 ee Fort Bidwell 
Table Mountain____--___-. Butte: <2 eos eee Fieve 1922 rai 8 gs eae Pa isa 
Terre (bela es... es See Tilaren 2.2 Aseee Eas 1915 12,000 1,000,000 | Terra Bella 
Therm atitov ste = ee Butte yo ee ee 1922 SOO Mee ee eee 
Tracy. Cloverie. -3e8 ee Sanvjoaquin. ses se 1922 bs [pe ee pe oe 
Trangwiityi . et) restate eee eS 1918 11,300 260.000 | Tranquility? 
THlares ses ee eee eee Twlareg-= ees foe 1889 39,°60 500.0003] Tulare 
4g) (a oa a Bae Rs Se ‘Lassenee oP Tame 2 $OE 1920 25,400 806,000 | Susanville 
PurlOCK=2 Se Fe eee Stanislaus-Merced —___- 1887 178,798 6,770,000 | Turlock 
Victor Valley*__..2:-.-__--. San Bernardino ______-- 1917 TtCD Toul ee ee eno Victorville 
WV eel Gs tee ee ee | Los wAngreles: s220. 5) 722 1893 CTS Us ler SAE Rivera 
Winterfords + =... 25. 2 Stanislaus ose = 2 1914 13,577 670,000 | Waterford 
Webstemetisat ee) ees Madera ‘23s (opie Pree 1916 15.000, ss ees SiS Madera. 
West. -Sidess10 =: «5.2 |<Sanoaquin= ges2cnc. 3 1915 11,828 545,000 | Tracy 
West Stanislaus*_________.| Stanislaus-Mereed ____- 1920 35.68 liaise ee Crows Landinys 
Williamss a: ae tes ee Colusa) -ses eee 2 1920 9,021 600,0001| Williams 

Totals Somdistrictee—. Won hte Se eee ese eee ee 3,929,893 | $100,566,5114 





*Formed without State Ingineer’s approval. 
Issued without approval of Bond Commission. 


8Tulare bought up its bonds at 53 cents and burned them in 1903. 








*Less $640,000 Browns Valley and Tulare districts’ bonds paid and canceled. 
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The California Irrigation District Act and the Bond Certification 
Commission Act provide for the approval and certification of bond 
issues of irrigation districts by the California Bond Certification Com- 
mission, of which the State Engineer, or Chief of Division, is a member. 
The approval and certification of these bonds make them legal invest- 
ments for trust funds, funds of insurance companies, savings banks, ete. 
The engineering investigations upon which the Bond Commission bases 
its judgment are made by the State Engineer or Chief of Division. 

The following table presents a summary of this work for the past 
two years: — 


APPLICATIONS FOR STATE APPROVAL OF IRRIGATION DISTRICT BONDS, 


1921-1922, 
Amount of Amount of 
Name of district approved bond issue 
bond issue not approved 

See CON he ee ee ee oe ee ace $696,000 ~ 
eer en er ens ee oe ee 511.000 
Srmrpereee Oa urge ke ee oye tint Sa. steel Fs 262 000 
Be eR ce arse a se ee eden e coe 775,000 
OPER CET E'S |code sy ae eC Re tay Gal SSS ean A ra Wea 75,000 
eC ee at ek tek Eber el ) et ee Fat 75,000 
ee AV Oln ee eee coke Pree ee Shoe oie eee te Ee $180,000 
RRS iP I oe ee el ee ke a Nae I) ge ee te 2,000,000 
Rererrg tye Cb tet et ree) Se Akg ABE: Fe RS AS aE po 2 OA Te 2,342,150 
Die ra oe ee ee ee WAS er ee 2 era es Pee 240,000 
TL OAL TS ie a RS Re ei A ee TE ETS, ee RPC s 150,000 
emir otie ss yi tey oe te EN ee oe 60.000 
TO SIE: pia ae an oo, eae eg yt, eee Os ie Sd ee ES eee, See ee eee eee 7,500. 000 
OLDS PU SSS ae ae Cite 2 en aI: ela ate. Metairie iareen onan 650.000 
mreiea pee ee foresees on ee ee ee ee 265.000 
Little Pere reel ste ea Pee eh 248.000 
NM RE ee we ola AS yg Eg fs oi ta en LG at ial obs 160,000 
na anne Sere Pe ae 2 Eire SRA ok om See 28,000,000 
ho ORM ASE SEO LR TUN” Ook 0 02 hal Sa 0 ieee nes coed oR ae SO On on Soe 12,000,000 
ere er ny Ohare A orl eh et ere tite ey farsie Soes 95,000 
re Ot eee ee 200 000 
can epi wale es a kok 20 Pee pS ele Se a a Be lah Ms ea ee oe 63,000 
BEAU G TCU iy te Sota es. oi 6 ly 23 OSS) ae Oe, A ee ot anes Aad See Oe Re 190,000 
ee arwete ae We CO ee ee es meh ore aon 4 600,000 
Pree tee ere Sie eis eh Ste ee a 123,000 
I at eee. ee eS ee Se aie oe gl on et 88,300 - 
Se 8 OP NT SS OF see ARs OE OS Pee ee Cw eer 806,000 
ERR e072 nahi ahs fg ey tape tl A aa ST a lr Sai Dan Ee A Rai Nl 1,713,400 
Grey iiges Vande tte ic ee ee ee eee 2,000.000 
LE SC Sh ale 2 Oe a Se Sete ee Mee ee eee eee eee ee ee 176.600 
wh Fy 8 SEE aloe i 0 aah al ea ba an esp aah jae 335, (00 

COLAIS Boh ee Pea: pete fe ee FREE Li oe bo is 2a ae $59),903,450' $2,676,700 


Expenditures from the construction funds of irrigation districts 
created from the sale of approved and certified bonds, are under the 
jurisdiction of the Bond Commission and all budgets of expenditures, 
proposed contracts, ete., relating to these expenditures are examined by 
the division office for the Commission. Field inspections ot construc- 
tion work and examination of the affairs of the districts are made from 
time to time. 


WATER STORAGE DISTRICTS. 
Under the Water Storage Act of 1921, the State Engineer or Chief of 
Division receives petitions for the formation of water storage districts. 


Hearings are then conducted and engineering investigations made to 
determine the practicability, feasibility and utility of the projects. In 
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conclusion, an order is made of the findings, and if approved the bound- 
aries are fixed, locations for storage specified, cost of project estimated, 
and an election held on the organization. 

In performing these functions, the law provides for two executive 
directors to assist the State Engineer. Messrs W. P. Boone of Fresno 
and D. Joseph Coyne of Los Angeles have been appointed by the 
Governor. 


San Joaquin Water Storage District. 


A petition for the organization of a water storage district to include 
about 550,000 acres of land on the west side of the San Joaquin River, 
lying under canals mainly in the ownership of Miller & Lux, Inc., was 
presented to this office in April, 1922, and-a hearing held May 26 and 
27 at Los Banos. A favorable ruling on the sufficiency of the petition 
was made at that time. Engineering investigations of the feasibility of 
the proposed district were undertaken. During July and August nego- 
tiations between the Miller & Lux Ine. and the Madera Irrigation 
District resulted in an agreement under which it was proposed to 
organize a larger water storage district to include at least part of the 
lands of the Madera Irrigation District. Investigations concerning the 
formation of this larger district are now in progress. 


Kern River Water Storage District. 


A petition for the organization of a water storage district of about 
250,C00 acres lying on the delta of the Kern River was presented to 
this office in May, 1922. At a hearing on June 4 a favorable ruling 
on the sufficiency of the petition was made. Subsequent hearings have 
been held at which evidence relating to the feasibility of the project has 
been presented and petitions for the exclusion of lands presented by 
individual owners. No ruling on the feasibility of the district has 
been made. The date of the next hearing is set for December 15, 1922. 


Buena Vista Water Storage District. 


A petition for the organization of lands susceptible of irrigation 
from the lower reaches of the Kern River was presented to this office in 
August, 1922, and a hearing held on September 8, 1922. This district 
proposes to cooperate with the Kern River Water Storage District in 
storage on the Kern River. The boundaries as described in the petition 
include all lands.lying below the present diversion points of the Miller 
& Lux canals, which are owned by parties to the Miller-Haggin agree- 
ment. 


DAM AND BRIDGE CONSTRUCTION. 


The statutes provide that no dams shall be constructed by others than 
municipalities or public utility corporations, except that the plans and 
specifications be first approved by the State Engineer or Chief of 
Division. It is also required that the construction of these dams be 
completed to the satisfaction of the State Engineer. During the past 
two years plans and specifications for the following dams have been 
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approved by the office and field inspections made of those under con- 
struction : 


APPROVED DESIGNS OF DAMS 1921-1923. 


Height 
Name of Dam. County. Type of Dam. feet. 
COMMAS eke Lo Le Los Angeles__-______. Concrete earch oe sateucutos 375 
OV CRN a ono et ess a BIMIOM@ Caer etae ee 2s Fy 3% ROVE 6 lig a a a_i 10 
SOUiee dees ee Se Lh NS tie Ca eee hk AA TS § ty Concrete curved gravity__.. 42 
TAELOVG (ot EW is EPs 2 Si ar Sle pen Weiss = ee eee oe | a2 Ts ag Wg neces cok a Le es 2G 
(Peet ote an et ee Se OS SOL eee ee ee ee HAP Ca 12 ee eee eee eee EO” ee kt 85 
Crocuamimes: (as eer en ee ae A ove Sacramento lt2.- 2 Concrete—egravity ~~ _-______ 1v 
ive Oak aCanyon = 2 Mose Aur Cleg es | Concrete—gravity arched____ 76 
Salinas rs i: rk Sees Boseaneelesss iS" es os Concrete—gravity arched____ 125 
Hole (reconstruction) ~____ RAV CRS. eee a Ely. anne tah ee es eee ee 40 
ELCUS NON = eee ae eee ES WIGlO. se Le seh Eyare (Heri ye ae eee 120 
Dam No. 1, Little Rock 
Power and Water Cor. see wos Angeles. == SE ROCK Tiiee ae eee eee ee 107 
PE RCneQuer es Se ME riposalis ol yet tee Constanteanslevarch= 2.2" y= 320 
Rhinedollar (H'lery)—----~--. IWS D Ge 2 5 ae haa PROC He Ei oe ter ee oe meee 2s 
ttle Rock +Creek_2225-— hos Angeles 220-2 se Concrete multiple arch__--~__ 158 
Mt. Diablo Country Club 
TALVCSCEVOIps te = bor nize pe Contra, Costa =2 S25." Birt iagse esse, Shee ae eb ks ARE el 
Verdugo Road Reservoir____Los Angeles_________- Marth, concrete facing=os5>i.22 


The law requires that the plans and specifications for bridges over 
navigable streams be approved by the State Engineer or Chief of 
Division. None have been presented for approval during the past two. 
vears. 


RECTIFICATION OF RIVER CHANNELS. 


Construction of Current Retards at Jacinto and Arnold Bends. 


A new type of bank revetment was introduced into California with 
the construction of current retards to protect the caving banks of the 
Sacramento River at Jacinto and Arnold Bends. This type of protec- 
tion has been successfully used on the Missouri River to protect dan- 
gerously caving banks with a great saving in costs over types previously 
used there. The retards consist of a windrow of trees built outward 
from the bank and with their trunks parallel to the bank. The butt 
ends of these trees are placed upstream and fastened to cables which 
bind the windrow together and lead upstream to concrete piles jetted 
down with their tops below the stream bed. These cables hold the 
windrow in place against the impinging current. Extending out into 
the stream, these windrows make an effective retard to the current near 
the bank. Their partial permeability to the flow of the stream tends to 
relieve the formation of eddies on the downstream side of these retards 
and make them effective in causing sedimentation. These retards are 
placed at intervals along the bank to conform to the configuration of 
the stream channel. 

Three retards were constructed during 1922 in the sharp bend of the 
river near Jacinto. The cost of this construction was shared equally 
by Reclamation District No. 2047, Levee District No. 1, and the state. 
Four retards were also constructed during 1922 at Arnold Bend near 
Colusa. The cost of this work was shared equally by Reclamation Dis- 
trict No. 2047 and the state. 


Clearing Channel of Sacramento River—Colusa to Chico. 

The below-normal run-off in the Sacramento River of several of the 
recent seasons and the great increase in diversions for irrigation during 
the spring and summer months have made conditions favorable for the 
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gerowth of willows in the bottom and sides of the river channel. From 
Colusa to Chico, a distance of 51 miles, 425 acres of willows were cut 
during the summer and fall of 1922. These willows were growing 
rapidly on the leeward side of bends and on new forming bars, to become 
dense thickets obstructing the flood channel. The deposit of sand and 
gravel amongst these bushes by the retarding of the flood current in 
passing over and through them has been building new bars and enlarg- 
ing old ones, all to cause further attack by the eroding current upon the 
river banks on the opposite side of the channel to the building bars. 
Many of the young willows grubbed out in this work were planted 
again in advantageous locations to protect exposed banks and by their 
erowth and assistance in causing deposition of detritus, to aid in recti- 
fying the river channel. All together about twelve acres of willows 
were planted. 


Reclamation District No. 1500. 


Racetrack and Ministerial bends, about thirty miles upstream from 
Knights Landing on the Sacramento River, have suffered heavily from 
the attacks of the river current. Reclamation District No. 1500 has 
- spent large sums in preventing the undermining of their levee in these 
bends. <A project for digging cut-off channels through these bends has 
been before the State Reclamation Board, but no program for construc- 
tion has yet been arranged. 

To hold the river from breaking through into the highly developed 
area behind the levee, additional protection had to be placed in these 
bends. Sixteen hundred feet of brush mattress, sixty feet wide, was 
placed, together with repairs to old revetment and isolated mats, with a 
total length of 38000 feet. This work was done in the fall and 
early winter of 1922. Twenty-three hundred dollars was spent on 
this work. The state paid one-third and furnished equipment and a 
superintendent. 


Edinger-Johnson Levee. 


The bend in the Sacramento River at the Edinger- Johnson place near 
Hood has been a point of severe attack by the waves and river current 
for the past several years. 

By December, 1921, the banks had caved in several places, so that 
the levee was materially weakened. Great property values depend upon 
the protection of this levee in the reclaimed land back from the river. 
A break in the levee in a time of flood would not only cause serious 
damage to these properties, but would impair the navigable channel of 
the Sacramento River. 

The caving of the banks at this point is caused by the waves and 
current washing away the sand which lays below the thick strata of 
sediment composing the river bank. As the sand washes out from 
beneath the sediment, the overlying hard bank caves off in chunks to 
be later broken up and washed away by the waves and river current. 
In 1919 bricks were dumped in front of the bank at the points of most 
serious erosion, but this did not prove sufficient for the protection of 
the bend. Following December, 1921, 1800 cubic yards of broken rock 
were spread in front of the bank to prevent the waves and current pie 
further attack on the low-lying sand strata. 
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Rough and Ready Island. 

Concrete revetment on Rough and Ready Island having a total length 
of 3000 feet and a width of 14 feet was completed in September, 1921. 
This revetment protects portions of the levee along the navigable channel 
leading to Stockton, from the wash of waves occasioned by steamer 
traffic on this channel. The property owners paid half the cost of this 
work. The state paid the other half, and furnished equipment and 
superintendence. 


Reclamation District No. 17 on San Joaquin River. 


Work was started in July, 1920, on the front of Reclamation District 
No. 17 near the mouth of Walthall Slough on the San Joaquin River. 
The protection was completed in September, 1921. The slopes of the 
levee were paved with three inches thickness of concrete and a brush 
mattress thirty feet wide was extended into the river from the toe of the 
conerete revetment at the low water line. About 900 lineal feet of bank 
was so protected. The cost was $16,698.98 and was paid for by the 
property interests. The state furnished its equipment and superintend- 
ence. 


Lower Sherman Island. 


Protection work started in July, 1920, to prevent wave action on the 
lower Sacramento and San Joaquin rivers from washing down the 
levees on Lower Sherman Island, was completed in the spring of 1921. 
This work consisted of the brush fence three feet wide and five feet 
high, held in place with stakes on six foot centers. It was undertaken 
on the request of the State Board of Control, who had recently 
purchased the property for a spoil area to the dredging operations now 
in progress for opening up the mouth of the Sacramento River. These 
dredging operations are a part of the flood control project of the Sacra- 
mento Valley. 


Mad River. 


Twelve hundred lineal feet of brush and rock revetment was placed 
on the bank of Mad River in Humboldt County during July and August, 
1920. 


INTENSIVE ENGINEERING STUDIES. 


Water Resources of Kern River. 


Bulletin No. 9, ‘‘Water Resources of Kern River and Adjacent 
Streams and Their Utilization,’’ of the Department of Engineering, 
was published after completing a field investigation which beginning in 
‘December, 1919, continued through the year 1921. These investigations 
were undertaken at the request of local interests and consisted princi- 
pally of the study of surface storage possibilities and of ground water 
supply and its utilization. Conclusion was reached that a reasonably 
well-maintained supply was available from both sources to irrigate 
about 300,000 acres, and recommendations were made for the establish- 
ment of boundaries for a water storage distret. A complete description 
of the work and the results is given in the bulletin. The work was per- 
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formed with Harry Barnes in the field, under the supervision of 
S. T. Harding. The cost of the work was paid for as follows: 


Kern. (Goumtir cect 5h ee $5,000 00 
Kern County Land Gampansetus nce a See ce 5,000 00 
Tejon; Raden Company. asta ee eee 5,000 00 


Departmentidh-Hngineering ssi Pee a ee 10,000 00 


Water Resources of Tulare County. 


An investigation of the water resources of Tulare County was com- 
meneced in 1920 at the request of Tulare County Water Users’ Associa- 
tion. Available data on stream flows, storage sites and underground 
water was assembled and field work conducted to obtain supplementary 
data. The principal field work was directed toward the study of ground 
water conditions. Fluctuations of wells were observed, estimates made 
of the draft on the ground water and compared to the natural replenish- 
ment of these underground basins. Surface storage sites were also 
investigated and several surveys made. 

The results of this work are now being printed in Bulletin No. 4 of 
the Department of Public Works, entitled ‘‘ Water Resources of Tulare 
County and their Utilization,’’ which gives a full account of the work. 

The field work for this report was handled by G. H. Russell and 
Chester Marliave, under the direction of 8. T. Harding. The cost of 
the work was paid as follows: 


Tulare County Water Users’ Association-______-___ $1,500 00 
Tiflare “County: oo ae Se eee ee 5,000 00 
Division of Engineering and Irrigation_____________ 6,600 00 


Water Resources of San Jacinto Valley—Riverside County. 


San Jacinto Valley, lying in the westerly portion of Riverside County, 
has a watershed area of 330 square miles, and there are 248,000 acres 
of arable land needing irrigation in the valley. The rainfall is only 
about thirteen inches in the valley and irrigation is essential for agricul- 
tural productivity. The water supply being small compared to the 
area of land to be irrigated, the controversy between the various parties 
developing the valley had resulted. 

To furnish information for the equitable adjustment of claims 
between the various parties, the Division of Engineering and Irrigation 
entered into a contract with five of the organizations in the valley and 
with the Division of Water Rights, for investigating the water resources 
of the valley and their utilization. The Division of Engineering and 
Irrigation subscribed $1,000 to this work and the use of an automobile 
and other equipment, while the Division of Water Rights subscribed 
$2,000 and the local interests $5,000. The work is now in progress - 
under the direction of the Division of Water Rights and it is expected to 
reach completion in the spring of 1923. 


Water Resources of Mono Basin. 


Resulting from much controversy over water rights and rights of way 
over federal lands in the Mono Lake Drainage Basin, a resolution was 
passed by the Mono County grand jury in 1921 requesting that an 
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investigation be made by the Division of Engineering and Irrigation. 
An engineer was assigned to this work, the history of the acquirement of 
these rights was reviewed, the plans for additional development 
examined, and a report is being prepared. 


COLORADO RIVER COMMISSION. 


The Colorado River flows southerly along the entire eastern boundary 
of Imperial County, California. During the past twenty years a very 
prosperous community has been developed in the Imperial Valley, 
Imperial County, under the authorization of our irrigation district laws. 
The irrigation district contains something over 500,000 acres of very 
fertile land, and secures its entire water supply from the Colorado 
River. During the low water flow of the river of three seasons within 
the past eighteen years, there has been a shortage of water for irrigation. 
A larger area of land is now being irrigated and a larger amount of 
water is needed, hence a much more serious condition is anticipated 
in the future because of the sure occurrence of other seasons of scant 
supply. 

The other extreme as to the amount of water flowing down the 
Colorado River, namely: that of floods, creates a very serious condition 
also. The Imperial Valley Irrigation District has been compelled dur- 
ing a number of years past to spend large amounts of money in con- 
structing and maintaining levees with which to form barriers against the 
entry of the river into the valley and into the Salton Sea. In order that 
protection may be provided for flood damage, and in order that addi- 
tional water above that now used may be conserved for low flow 
seasons, and to serve for the extension of the irrigable area: it is neces- 
sary that impounding works be constructed at some point on the river. 
The irrigation district has been cooperating with the U. S. Reclamation 
Service for some years in investigating the best site for such impounding 
works. 

The proposal on the part of the State of California to so plan and 
protect the interests of Imperial County is of interest to the other states 
lying within the basin of the Colorado River drainage area, and in order 
that there may be general community interest and a general working 
plan adopted by all such states, certain legislation was proposed and 
passed by all of them during the year 1921. California’s Act is 


expressed in the language of chapter 88, Statutes of 1921, and is as 
follows: 


CHAPTER S88. 


An act authorizing the governor of California to appoint a representative of the 
State of California to serve upon a joint commission composed of representa- 
tives of the states of Arizona, California, Colorado, Nevada, New Mevico, 
Utah, Wyoming and the United States of America, and constituted for the 
purpose of negotiating and entering into an agreement between the several 
states hereinabove mentioned and between said states and the United States of 
America, subject to the consent of Congress, respecting further use and disposi- 
tion of the waters of the Colorado River and streams tributary thereto, and 


Wat ee 


fixing and determining the rights of each of said states and rights of the United 
States in and to the use, benefit and disposition of the waters of said stream 
and its tributaries. 


(Approved May 12, 1921. In effect immediately.) 
The people of the State of California do enact as follows: | 


SECTION 1. The governor of California shall appoint the state engineer who 
shall serve without additional compensation as the representative of the State of 
California on a joint commission composed of one representative from each. of the 
states of Arizona, California, Colorado, Nevada, New Mexico, Utah and Wyoming, 
and two duly authorized representatives of the United States of America, the prin- 
cipal duty of which commission shall be to negotiate and enter into an agreement 
between the several states hereinabove mentioned and between the said states -and 
the United States of America, subject to the consent of Congress, respecting the 
further use and disposition of the waters of the Colorado River and streams tribu- 
tary thereto, and fixing and determining the rights of each of said states and the 
rights of the United States in and to the use, benefit and disposition of the waters 
of the Colorado River and its tributaries; provided, however, that any agreement so 
entered into by said states and the United States of America shall not be binding or 
obligatory upon any of the high contracting parties thereto unless and until such 
agreement shall have been ratified and approved by the legislature of each of the 
above mentioned states and by the congress of the United States. 

Sec. 2. The governor of California, immediately after such representative of the 
State of California has been appointed and has qualified, shall notify the governor 
of each of the above mentioned states of the appointment of the said representative 
of California, giving his name and address, but said representative shall not enter 
upon the performance of his duties until a representative to serve upon said joint 
commission shall have been named and qualified for each of the states named in 
section one hereof. 

Sec. 8. Said representative from California shall have full authority to make 
any and all investigations of the Coiorado River and the drainage area thereof, 
which may become necessary in order to sufficiently advise said representative of the 
physical conditions obtaining upon said streams, and of the present and future need 
of the State of California and its citizens to the use and benefit of the waters of 
said stream. To that end, said representative shall have authority to administer 
oaths, examine and require the attendance of witnesses, and to perform such other 
duties as may be necessary to sufficiently apprise said representative of the facts and 
furnish him with adequate information in order that he may properly perform his 
duties as representative of the State of California upon said joint commission, 

Sec. 4. Inasmuch as the Colorado River during flood periods constitutes a 
menace to life and property within this state and the purpose of the commission is 
to meet-immediately upon the appointment and qualification of the representatives 
of the several states for the purpose of adopting a plan of agreement which will ulti- 
mately make possible the construction of impounding dams that will eliminate this 
hazard, it is hereby declared that this act is an emergency measure necessary for the 
immediate preservation of the public health, peace and safety, and that under the 
provisions of section one of article four of the state constitution an urgency exists, 
and this act shall take effect immediately. 


Legislation of similar character was adopted by all of the other 
states. President Harding appointed Mr. Herbert Hoover, Secretary of 
the Department of Commerce, as the federal member. The Commission 
met in Washington, D. C., on January 27, 1922, and chose Mr. Hoover 
as chairman. Meetings and hearings have been held at 

Phoenix, Arizona, March 15, 16, 17, 1922. 

Los Angeles, California, March 20, 1922. 

Salt Lake City, Utah, March 27, 28, 1922. 

Grand Junction, Colorado, March 29, 1922. 

Denver, Colorado, March 31 and April 1, 1922. 

Cheyenne, Wyoming, April 2, 1922. 


* 
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No agreement was reached. 
The Commission is to meet again at Santa Fe, New Mexico, on Novem- 
ber 9, 1922, for further discussion. 


FLOOD CONTROL—SACRAMENTO AND SAN JOAQUIN VALLEYS. 
(In cooperation with State Reclamation Board.) 


In accordance with the *Reclamation Board Act, this division has 
continued to make surveys and examinations for the Sacramento Flood 
Control Project, and for the formulation of flood control plans in the 
San J oaquin Valley. It has also examined and reported upon applica- 
tions of various reclamation districts, and other matters referred to it 
by the Reclamation Board. va 

Descriptions of the Sacramento Flood Control project and the mining 
debris problem are contained in previous reports of the State Depart- 
ment of Engineering and of the Reclamation Board. 


Installation of Recording Gages. 


In order to supplement the data collected by the United States 
Weather Bureau on river gage heights during flood periods in the 
Sacramento Valley, eighteen recording gages were installed during 1921 
at various points on the Sacramento River and its tributaries and on 
the Calaveras and Mokelumne rivers. 

The cost of purchasing and installing thirteen of these Bristol gages 
was paid by the State Reclamation Board. 

The three located at Yolo, Winters and Lisbon were purchased by 
the California Debris Commission, and the cost of installation paid by 
landowners in Yolo by-pass. 

The cost of purchase and installation of the two located at Stockton 
and Jenny Lind was paid by the city of Stockton. 


*Chapter 523, p. 1122, Statutes of 1919. 
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Bristol gage installation—South Fork of American River at Coloma. 


Long Distance Recording Gage. 


The gaging station which records the flow for the Sacramento River 
is six miles upstream from Red Bluff, at the mouth of Iron Canyon. 
This is a most important station and immediate information on chang- 
ing gage height during flood periods is invaluable. 


There being no one living near this station to send in reports from 


the recording gage in the gage house, it was desirable to connect this 
gaging station with the United States Weather Bureau office in Red 
Bluff by a long distance recorder. This instrument was installed and 
keeps a record in the Weather Bureau office at Red Bluff, of the gage 
heights on the Sacramento River, six miles above. 


Flood Discharge Measurements. 


Current meter measurements of flood discharge have been made at 
various points in the Sacramento and San Joaquin rivers and tribu- 
taries as follows: 





Stevens long-distance water stage register on Sacramento River. 
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Progress on Plans for Flood Control. 


Upper Colusa Basin Flood Channel. <A fiood channel is required 
for the flood waters carried by the various streams that enter the 
Upper Colusa Basin from the west. As these streams enter the basin 
at intervals, the flood channel was required to have a varying capacity, 
increasing in the downstream direction. The dimensions of this channel 
have been determined and its course located during the past biennium. 

Cherokee Canal. An estimate of the quantity of flood waters which 
may be expected in Cherokee Canal was made from a study of rainfall 
records in the vicinity of its watershed and a determination of the 
flood channel necessary for this run-off. 

Mokelumne River. <A study of the run-off per square mile of the 
streams on both sides of the Mokelumne River watershed was made for 
the purpose of determining what run-off might reasonably be expected 
from the Mokelumne drainage basin for a storm having its full mtensity 
over that watershed, it being conceded that the intensity of both the 
1907 and 1911 storms was greatly diminished before reaching this area, 
the one being more intense to the north, and the other to the south. 

Studies of flood control on the Mokelumne River were made, including 
the probable effect on conditions in case proposed reservoirs should be 
constructed in the foothill area of this watershed. 

It was found that the north and south forks of the river could be 
widened as far as necessary below New Hope Landing to care for the 
run-off at considerably less cost than by the construction of any by-pass. 

If, however, the proposed reservoirs should be built with sufficient 
intake canal capacity, and operated with the object of controlling the 
flood waters, the only work necessary on the north and south forks 
would be the raising of the levees to a standard grade and section. 


San Joaquin Valley. 


A eareful study and revision of the analysis of the 1911 flood, includ- 
ing the possible effect upon such a flood by construction of reservoirs 
eontemplated on the San Joaquin River and its tributaries, were made 
in conjunction with studies of various plans for flood channels in this 
valley. . 

From the studies for the San Joaquin Valley, plans have been worked 
out for the upper end of the San Joaquin by-pass; setting levee heights 
and grades. 


Applications Before Reclamation Board. 


Investigations and reports have been made to the Reclamation Board 
upon eighty-three applications for reclamation and drainage works, 
including pumping plants, and upon four applications for the construc- 
tion or reconstruction of bridges over river and flood channels in the 
Sacramento and San Joaquin valleys. Various complaints of land 
owners and districts have also been investigated and reported upon. 


Levee Standardization. 


Plans for the completion to standard grade and the protection of the 
east levee of the Sacramento River from Reclamation District No. 744 to 
Reclamation District No. 755, a distance of 4.3 miles, were completed 

and reported to the Reclamation Board. 
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Plans, profiles and levee sections showing work necessary to bring the 
levee to standard grade have been reported to the Reclamation Board 
covering the east levee of the Sacramento River from Sacramento City 
to Portuguese Bend below Freeport, a distance of 10.7 miles and from 
Reclamation District No. 551 to the mouth of Old River, a distance of 
13.8 milés, also for the west levee of the Sacramento River along Recla- 
mation Districts Nos. 765 and 307, a distance of 8.3 miles. 


Annual Report of Local Expenditures on the Sacramento 
Flood Control Project. 


Two annual reports have been prepared, showing the amounts 
expended by local interests upon various portions of the Sacramento 
_flood control project. The 1922 report shows a total expenditure by 
various districts, cities, and private interests amounting to $28,035,- 
887.76. State appropriations for this project have been made amount- 
ing to $2,850,000, making a grand total of $30,885,887.76. 

The accumulative expenditures by local interests, state and federal 
governments, upon reclamation works forming portions of the Sacra- 
mento project are shown graphically on Diagram No. 2. 


COOPERATIVE INVESTIGATIONS WITH FEDERAL GOVERNMENT. 
Restraining Debris—Yuba River. ; 


The California Debris Commission has constructed additional works 
in the bed of the Yuba River during the past two years. This construc- 
tion work is located above Marysville and was undertaken for the pur- 
pose of confining the large volume of debris deposited there since the 
days of hydraulic mining. Without retention this debris would be 
washed downstream to fill the channels of the Feather and Sacramento 
rivers and obstruct navigation. 

The work has consisted of constructing dams across the heads of old 
channels where the river had threatened to enter and scour out the 
sand deposits. The cobble and earth retaining wall previously built to 
guide the river through the debris deposits had protecting parts added 
to it. Also many snags were removed from the channel, hard pan 
blasted, overhanging trees cut from the banks, and bank protection 
placed at a caving bend in the river six miles upstream from Marysville. 


This work has been carried on by the California Debris Commission, 


and funds have been supplied equally by the state and federal govern- 
ments. 
STREAM GAGING. 


Progress Report by H. D. McGuasHam, District Engineer, Water mideounees Branch, 
United States Geological Survey. 


The cooperative investigation of the surface water resources of rt 


State of California during the years 1921 and 1922 has been maintained 
on about the same basis as given in your last biennial report, except 
that through cooperation with permittees and licensees of the Federal 
Power Commission, 23 new stations have been established. These 
stations are all located at high elevations and will furnish very valuable 
run-off records. 
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The following table gives the river measurement stations maintained 
during the two-year period ending September 30, 1922. This list 
does not include stations maintained by private parties, for which 
complete records are furnished for publication in our annual progress 
reports. These stations are distributed among the major drainage basins 
of the state as follows: Sacramento 27 per cent, San Joaquin 33 per 
cent, South Pacific 27 per cent, North Pacific 6 per cent, and Great 
Basin 7 per cent. 


Stream. Location, 
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*Station equipped with a water-stage recorder. 


sey Nj, ees 
Stream. Location. 
Feather ‘River, »@mouth orks 1. 5 =o eo eh ee ee Enterprise 
Wistie Crean er oe ke ae ee ee Duarte 
Fresno River 222 Su 22 2 2 es ee eee Knowles 
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ie Fegan ES) (ee ae a eh a ee CT Iai on ma Mr NPD CSE A NIN RT Bee NE os Se he Mono Lake 
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Owens) Rivero week ee ele Si Big Pine 
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Pauma Creek at Pauma Indian~ Reservation* 2226. eee. = ee eee Nellie 
Pine; Creek: oso 2u ole ce ee ee eee oe eee Alturas 
Pare Craek sos 22s et hae Ae ee ee Oe ee ee Round Valley 


*Station equipped with a water-stage recoréder. 
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Stream. Location. 
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SAS SOT ASD a tg ts an O08 BO Se RR a Ol area ahs aE Vernalis 
poecoauuim ihiver = Mindley Mork*..lckt | siete or ey Miller Bridge 
peered eat Ver. ANOrLD Wh orice aa ee Sete OR a eer Iron Creek 
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*Station equipped with a water-stage recorder. 
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Stream, Location. 
Stemengon .Creek* =. =. = oe a te ee eee ee eee eee Shaver 
Shea woerry | Greek*. (20002 ee ee ee ee eee Arrowhead Springs 
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SEU Ren il as) gen ae Aha SRS LER Si ba i lr LE De eine TS SOAR OS eae et se Sutter Creek 
Soveetwater wRiver oo a Descanso 
Momescal. Creek 2 ee se ee ee Elsinore 
Barats Rape OY ce gg eae mea eae ariel ape EN ICN See BS a A BT Sh Yosemite 
whos... Greeke 8 4 ss a ee ee Paskenta 
LAS yO iL 0 ip cme 8, ee ERR ee RDI TRY ocean tet ane A FORLANI EY Ctr noe eo tee en Lewiston 
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ieolumnecRiver, Middle Hork* WW csc we eee ae Buck Meadows 
morolamne, River South Mork e200 onto eteloweae ene a Buck Meadows 
MrT OeK Cam ad ne SR he a et ee a eee eee La Grange 
ein Lakes Outlet® cn. se ee ee ei ek eg ee ea Kirkwood 
Litiea. Gold. Mining Company's ‘canal o. 227 ee eee ee ee Avery 
Wentira. ohiver ee ee ee Ojai 
Wrap le i a re sae Colton 
Waterman..Canvon. Oreek¥: 2052S. ee ee ee ee Arrowhead Springs 
Wests. Walker. Thiver*® 20 = a Coleville 
Nesemiten@reek. 6 te na en ee ee ee Yosemite 
VESTS WS) (2. Zo) fap aoc ete ak AMCs Nar oo E SMEG AY Ty Smartville 
pediba. Paver. Whale Ot ee a eee ee North San Juan 
Vubawhiver, Nori Fork: 3.6 ee ee ee Goodyear Bar 


Yuba ‘River, North: Fork. of JNorth. Work. Wf. 2. eee eee Downieville 


*Station equipped with a water-stage recorder. 


This work has been maintained in accordance with cooperative 
agreements with the State of California, through the Divisions of Engi- 
neering and Irrigation and of Water Rights, Department of Public 
Works; the city and county of San Francisco, through M. M. O’Shaugh- 
nessy, city engineer; Los Angeles County, through the board of super- 
visors; city of Los Angeles, through the department of public works; 
San Bernardino, Riverside, and Orange counties, through the boards of 
supervisors; United States Forest Service; United States Weather 
Bureau; United States Indian Service, and National Park Service. In 
addition, the following public service companies have furnished very 
substantial” cooperation: Pacific Gas and Electric Company, Spring 
Valley Water Company, San Joaquin Light and Power Corporation, 
Southern California Edison Company, Southern Sierras Power Com- 
pany, and Western States Gas and Electric Company. Also, assistance 
has been furnished by irrigation districts, private companies, and 
individuals. | 

The amount of work done and its costs, including estimated expendi- 
tures for complete records furnished free for publication, for the two- 
year period ending June 30, 1922, were as follows: 
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STREAM GAUGING PROGRESS AND EXPENDITURES. 
June 30, 1920 to June 30, 1922. 
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Sacramento ____-- 21 0 57 | 588 gg | 626 | $11,236 74 | $10,749 78 | $323 18 

San Joaouin . 222. 24 0 72 1666 223 1889 83,907 49 56,144 18 | 1,194 36 

South Pacific __-- it 3 58 2334 758 8092 22.661 14 4,779 08 353 76 

North Pacifie ___- 3 0 9 12m Hi 123 2.260 90 1,683 44 337 54 

Great Basin --__- 0 0 14 119 19 138 2,259 84 0 123 20 
Potaiscqss . 59 3 210 4779 1089 5868 $122.326 11 | $73,356 48 
































In my last report emphasis was placed upon the necessity for a 
rapid development of all feasible storage, to meet the then urgent 
irrigation and power requirements, and it was recommended that a 
thorough. study be made of the storage possibilities throughout the 
state. You are now completing a comprehensive survey of the water 
resources of the state which includes a thorough study of storage possi- 
bilities. To supplement this work, additional funds should be made 
available for construction and maintenance of new river measurement 
stations, to be established at each feasible reservoir site and at other 
eritical points where your studies show the necessity for additional 
stream flow records. Alse it is highly desirable to install additional 
water-stage recorders on all main streams, especially in the Sacramento 
and San Joaquin drainages, in order that more complete and accurate 
records will be available in advance of actual developments. 

An unpublished report has been prepared covering the developed 
water power in California. There are 133 water power plants in the 
state, having a capacity of 100 horsepower or more, with a total installed 
eapacity of 1,239,839 horsepower. The average capacity per plant is 
9322 horsepower and the average horsepower per wheel unit is 3734. 
The maximum head developed is 2131 feet and the minimum 10 feet. 
Shasta County leads all other counties in the state in developed water 
power, its 12 plants having a total installed capacity of 181,450 horse- 
power. The total installed capacity of water power plants, in each 
of the major drainage basins in California, is as follows: 


TOTAL INSTALLED CAPACITY OF WATER POWER PLANTS ON THE MAJOR 
DRAINAGE BASINS OF CALIFORNIA, 














Total 
Drainage basin from which water is diverted id eet a installed 
| horsepower 
Sacramento a ee am lies a nn Se ee he nea 48 582,862 
See CaS Saran semen ro 2 ae oe oe ee ee oe Jest oe 35 472.263 
I ork ee a ak ee ie aie at we de SS 22 163,675 
ny EE Sn pare en ee a a ee ee 12 45,934 
So Re rat 2 Se a aS ernie men weenie name da ene 16 25,105 
| 
LSE) or ee SRE Ee ea 133 1,239,839 
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In the United States there are 3120 water power plants of 100 horse- 
power or more, with a total capacity of installed water wheels of 7,926,- 
958 horsepower. New York ranks first, with 1,291,875 horsepower ; 
California is a close second, with 1,239 839 horsepower ; Washington is 
third, with 454,356 horsepower ; Maine closely follows in fourth place, 
with 449,614 horsepower; and Montana is fifth, with 344,420 horse- 
power. 

Although occupying second place among the states of the Union in 
capacity of water power plants, California, in 1921, ranked first in the 
production of hydro-electric power, furnishing 21.6 per cent of the total 
for the United States and making a@ gain of 5.7 per cent over 1920. 
New York came second with 14.7 per cent of the total, a loss of 4.1 per 
cent over 1920; and Washington third with 7.6 per cent, a gain of 0.5 
percent: 

The following Surface Water-Supply Papers, containing California 
records, have been published since your last biennial report: 


Paper 447, Surface Water Supply of the Pacific Slope of Southern California, 


which contains all stream flow records collected in Southern California to ~ 


September 30, 1918. 

Paper 460, Annual Progress Report of Great Basin for the year ending September 
30, 1917. 

Paper 461, Annual Progress Report of California fir the year ending September 
30, 1917. 

Paper 481, Annual Progress Report of California for the year ending September 
30, 1918 


Water-Supply Paper 480, for 1918; 510 and 511, for 1919 and 1920, 
and 530 and 531, for 1921, are in process of publication. All California 
records included in these unpublished reports and many complete 
records for 1922 are now available for distribution upon application to 
this office. In addition, monthly summaries of stream flow, for all the 
years of record, have been compiled for all river measurement stations 
now in operation. These tables are very convenient for the public as 
many of the Water- Supply Papers are out of print and the latest rec- 
ords are not yet available in printed form. 

In the administration of the work of the Water Resources Branch 


} of the Geological Survey, the district office is maintained at 328 Custom 


House, San Francisco. <A sub-office is retained at 602 Federal Building, 


_Los Angeles, for the convenience of southern California and as a head- 


as ene reer? eS] 


quarters for work in the South Pacific drainage. Records of stream 
flow for all sections of the United States and data collected by other 
branches of the Survey may be consulted at either office. 

The water resources investigation in California is under the general 
supervision of Mr. N. C. Grover, chief hydraulic engineer, and Mr. 
John C. Hoyt, hydraulic engineer in charge of surface waters for the 
Geological Survey. 
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Water levels were measured 1m selected wells in Southern California, 


as in previous years, under the direction of F. C. Ebert. 
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In the United States there are 3120 water power plants of 100 horse- 
power or more, with a total capacity of installed water wheels of 7,926,- 
958 horsepower. New York ranks first, with 1,291,875 horsepower ; 
California is a close second, with 1,239,839 horsepower; Washington is 
third, with 454,356 horsepower; Maine closely follows in fourth place, 
with 449,614 horsepower; and Montana is fifth, with 344,420 horse- 
power. 

Although occupying second place among the states of the Union in 
capacity of water power plants, California, in 1921, ranked first in the 
production of hydro-electric power, furnishing 21.6 per cent of the total 
for the United States and making @ gain of 5.7 per cent over 1920. 
New York came second with 14.7 per cent of the total, a loss of 4.1 per 
cent over 1920; and Washington third with 7.6 per cent, a gain of 0.5 
per cent. 

The following Surface Water-Supply Papers, containing California 
records, have been published since your last biennial report: 


Paper 447, Surface Water Supply of the Pacific Slope of Southern California, 
which contains all stream flow records collected in Southern California to ~ 
September 30, 1918. 

Paper 460, Annual Progress Report of Great Basin for the year ending September 
30, 1917. 

Paper 461, Annual Progress Report of California for the year ending September 
307-1817, 

Paper 481, Annual Progress Report of. California for the year ending September 
30, 1918. 


Water-Supply Paper 480, for 1918; 510 and 511, for 1919 and 1920, 
and 530 and 531, for 1921, are in process of publication. All California 
records included in these unpublished reports and many complete 
records for 1922 are now available for distribution upon application to 
this office. In addition, monthly summaries of stream flow, for all the 
years of record, have been compiled for all river measurement stations 
now in operation. These tables are very convenient for the public as 
many of the Water-Supply Papers are out of print and the latest rec- 
ords are not yet available in printed form. 

In the administration of the work of the Water Resources Branch 


3 of the Geological Survey, the district office is maintained at 328 Custom 


House, San Francisco. A sub-office is retained at 602 Federal Building, 


-Los Angeles, for the convenience of southern California and as a head- 


quarters for work in the South Pacific drainage. Records of stream 
flow for all sections of the United States and data collected by other 
branches of the Survey may be consulted at either office. 

The water resources investigation in California is under the general 
supervision of Mr. N. C. Grover, chief hydraulic engineer, and Mr. 
John C. Hoyt, hydraulic engineer in charge of surface waters for the 
Geological Survey. 





ANNUAL SUMMARY REPORT OF STREAM GAGING FOR FISCAL YEAR 1922. 































































a EXPENDITURES EMPLOYEES RECORDS cost 
COOPERATIVE Number of gaging stations |Number of months’ record Number of discharge measurements MEAN PRINCIPAL ITEMS te 
District J Unclassi- | Total men, : Operations and Non. 
Federal ; Estimated cost Total Classified |-~ seq months of Fl piscon= 1) Mala- iscel- Ser siaHOD. (Per stare b’ in » 1c nd: 
Federal | State | Miscellaneous "of data st | sodays | Tete | “tinued pees spat | Atenas | Beco | ata | co Sot fol tammontn ot moa a eee pected |e ce a ee 
ee Pe Ee RR Rf eo et ee | es ce ee eal ee eee ee a ae 
Sacramento... -.2.-_-- o)S17 84 Hose. PE: $7,143 72 $12,123 60 $975 00 $21 HOO1G |e Se) ee 28.1 19 ef 57 581 10.2 355 mal 376 7.3 445.31 37.11 $2,271 07 | $7,055 18 | $10,308 77 | $2,653 26 | $1,458 81 $89 14 
TOS To, 1,723 40 $610 00 6,741 83 128,814 48 1,530 00 130.4197 ee see ee 44.2 DAZ) i ena 72 763 10.6 1,523 147 1,670 24.0 | 2,192.72 182.72 2,079 61 | 78,592 58 | 55,801 48 2,887 68 2,042 12 95 85 
South We aeine. 2,742 39 1,613 95 6,139 64 6,056. 95 3,730 00 DBR OG eee ee tes 2 P 57.5 UGE ete le 58 691 11.9 1,235 409 1,644 21.4 352.24 29.35 1,495 00 | 11,411 20 1,611 60 3,460 44 3,589 22 210 47 
North: Pacifie*----—<---2_ PAT OG ans = oe es 1,407 01 1,979 17 60 00 Ria: Paate cee a eee 27 ae ae abcd 9 88 9.8 100 1 101 13.6 499.62 41.64 630 83 1,539 12 1,683 44 180 19 257 16 3 83 
ewes agin fo cho Y pa ie ee SE Boo CAT wae ees 955 00 PSS see ec ee 13 Re ee eee 14 139 9.9 65 1 66 5.6 119.20 9.93 569 66 TORS ial en ee 278 98 62 08 96 
Total Cal. streams___-| $6,044 06 | $2,223 95 | $21,815 04 | $148,974 20 | $7,250 00 | $186,807 25 11ers N 133.8 Sg eae ee 210 2,262 10.8 3,278 579 3,857 17.4 988.37 82.36 $7,046 17 | $99,686 82 | $69,400 29 | $9,460 55 | $7,409 34 $400 25 
Ground water=:..---=.-—--. SD e Wenn aoe 99 73 Bi, OO oe asc ae 639 10 
California totals______- $6,089 63 | $2,223 95 | $21,914 77 | $149,468 00 | $7,250 00 | $186,946 35 
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| UNDERGROUND WATERS. 
Progress Report by C. E. MEINzER, Geologist in Charge, Division of Ground Waters. 
United States Geological Survey. 
The following reports were published during the biennial period as 
water-supply papers: 
Water-Supply Paper 468. Records of water levels in wells in Southern California, 
by F. C. Ebert, 1921. 156 pp. 4 pls. Many of these records have been 


published in different reports, but the present volume brings together all the 
records, including the unpublished data obtained in recent years. 


Water-Supply Paper 490-a. Routes to desert watering places in the Salton Sea 
region, California, by J. S. Brown, pp. 1-86, pls. i-vii. This guide-book contains 
concise but specific directions for finding practically all watering places in a 
desert area of 10,000 square miles, together with two large relief maps on 
which the watering places and connecting roads are shown. 


Water-Supply Paper 490-b. Routes to desert watering places in the Mohave Desert 
region, California, by D. G. Thompson, pp. i-vii, 1-4, 87-269, pls. i-iv, viii-xvii. 
This guidebook is similar to Water-Supply Paper 490-a. It covers, in like 
detail, an area of about 25,000 square miles in San Bernardino and adjacent 
counties. It contains five large relief maps. 


One comprehensive report, ‘‘Geology and ground-water resources of 
Sacramento Valley, California,’’ by Kirk Bryan, is in press and will be 
issued in the near future as Water- Supply Paper 495. 

Three reports were completed but not published because of lack of 
funds. They were, however, made available to the public by being 
filed in the branch offices of the United States Geological Survey at 
San Francisco or Los Angeles, where they can be consulted by all inter- 
ested persons. These reports are as follows: 


‘““Ground Water in Santa Clara Valley, California,’’ by W. O. 
Clark. 

‘‘Available Supply of: Ground Water in Antelope Valley, Cali- 
fornia, with notes on recent developments,’’ by D. G. Thompson. 

‘“Ground Water Resources of Mohave Valley, California,’’ by D. G. 
Thompson. 


The following report has been completed for some time and is still 
awaiting publication: 


““The Salton Sea Region, California, a Geographic, Geologic, and 
Hydrologic Reconnaissance,’’ by John S. Brown. This report 
covers the same region as is covered by Water-Supply Paper 
490-a. It will be a rather large volume, full of new informa- 
tion of much scientific and practical value. 


A large report entitled ‘‘The Mojave Desert Region, California, a 
geographic, geologic, and hydrologic reconnaissance,’’ by David G. 
Thompson, has been nearly completed. 

A brief report on ground water in the Napa Quadrangle has been 
prepared by Norah E. Dowell on the basis of field work previously done 
by W. O. Clark. This report will be included in the forthcoming 
geologic folio on the Napa Quadrangle. 

A brief investigation and report was made by Kirk Bryan in regard 
to an increased water supply for the Mariposa Grove of Yosemite 
National Park. <A brief report in regard to a water supply on San 
Miguel Island was made by D. G. Thompson. 

Water levels were measured in selected wells in Southern California, 
as in previous years, under the direction of EF. C. Ebert. 
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TOPOGRAPHIC MAPPING. 


Progress Report by THOS. G. GERDINE, Topographic Engineer. United States 
Geological Survey. 


In accordance with the cooperative agreements signed July, 1920, and 
August, 1921, by George Otis Smith, Director, for the United States 
Geological Survey, and by W. F. McClure, State Engineer, for the 
State of California, the Federal Survey allotted $14,000 each year 
and the state an equal amount for cooperative topographic surveys in 
the State of California for the fiscal years ending June 30, 1921, and 
June 30, 1922. 

The following is a summary of the field and office work accomplished 
during the above periods under the general direction of C. H. Birdseye, 
chief topographic: engineer, and under the immediate supervision of 
George R. Davis, topographic engineer in charge of the Pacific division, 
and T. G. Gerdine, his successor. 

The office drafting of the Academy, Biola, Chaney Ranch, Clovis, 
Firebaugh, Fresno, Herndon, Kearney Park, Kerman, Laguna Seca, 
Little Panoche, Malaga, Monocline Ridge, Nos. 21, 25, 27, Orangedale 
School, Reedley Special, Round Mountain, Sanger, Sheep Ranch, Squaw 
Valley, Sultana, Tierra Loma School, Tufts Ranch, and Wahtoke 
topographic maps was completed, and the maps are being transmitted 
for engraving. 

Progress in the drafting of additional sheets was made as follows: 
Klink, 9 per cent; Mendota, 90 per cent; No. 26, 90 per cent; Tumey 
Hills, 90 per cent. 

Primary level circuits were adjusted for 31 quadrangles. 

Geographic positions were computed for 50 quadrangles. 


IRRIGATION INVESTIGATIONS. 


Progress Report by SAMUEL ForTIpR, Associate Chief, Division of Agricultural 
Engineering, United States Department of Agriculture. 

Work in California under the cooperative agreement between the 
State Department of Engineering (later the State Department of 
Public Works) and the Division of Agricultural Engineering, Bureau 
of Public Roads, has embraced in the main the following activities: 


a. Revision of irrigation map of California. 

b. Establishment of duty of water and irrigation experiments with 
alfalfa at the State Land Settlement Colony at Delhi. 

c. Continuation of work on reports of the silt problems of Colo- 
rado River and Imperial Valley. 

d. Cost of water under southern California irrigation systems. ~ 


e. Organization and operation of mutual water companies in ~ 


California. 


Work under the first two headings has been in cooperation with the 
Division of Irrigation Investigations and Practice of the College of 
Agriculture, University of California. In addition some assistance has 
been rendered on problems under investigation by the Division of 
Irrigation Investigations and Practice of the College of Agriculture 


in which the State Department of Public Works and the Division of | 
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FIELD WORK—TOPOGRAPHIC MAPPING. 
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Agricultural Engineering, Bureau of Public Roads, has a mutual inter- 
est with the College of Agriculture, namely, studies of soil moisture, soil 
moisture movements as affected by irrigation, cultivation and the growth 
of crops generally, irrigation of deciduous orchards, and the irrigation 
of field crops. Efforts along the foregoing lines have been supplementea 
by general assistance to the State Engineer in the matter of irrigation 
district organization and irrigation district legislation and to com- 
munities which have requested our aid in connection with miscellaneous 
movements and problems such as the organization of irrigation districts 
and mutual water companies, water requirements of crops, duty of 
water, underground water conditions, general irrigation organization, 
opportunities for both underground and surface storage, need for 
drainage especially in relation to irrigation, cost of irrigation water, 
ete. Since the close of the biennium an important new field of work 
has been begun relating to extent and prevention of seepage losses and 
economic questions connected therewith. 


Irrigation Map of California. 


The irrigation map of California prepared jointly by the Department 
of Public Works, the Division of Irrigation Investigations and Practice — 
of the California Agricultural Experiment Station, and the Division 
of Agricultural Engineering of the U. 8. Bureau of Public Roads, has 
been issued during the year and distributed widely. It is printed in 
nine different shades or colors on a scale of 8 miles to the inch, and is 
issued mainly as separates embracing northern, central and southern 
California. A limited edition has also been printed in 4 sheets to 
mount as a single map of the entire state, measuring 79 by 93 inches. 
This map is available without charge on application to any of the 
agencies concerned in its preparation. 

The features shown on the map, in addition to the most complete 
and accurate base thus far assembled for the entire state, include the 
following: irrigable areas, irrigated areas, principal irrigation canals, 
principal power canals, principal U. 8. Geological Survey and private 
stream-gaging stations, principal U. 8. Weather Bureau and private 
rainfall stations, hydro- electric plants, and relief, the latter being 
executed and published from topographic sheets and unpublished data 
by John H. Renshawe, the leading relief artist of the U. 8S. Geological 
Survey. An edition of 10,000 each of the separate maps of northern, 
central, and southern California was printed, also a limited edition of 
2000 of a full state map combining into a single map all of the data 
presented in the three separate maps. 
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In connection with the preparation of the irrigation map, a new 
tabulation has been made of the agricultural and irrigated areas of the 
state as of 1920-1921. This shows a total agricultural area of 23,912,100 
acres and a total irrigated area of 5,999,300 acres, the latter figure 
including all land for which irrigation facilities have been provided and 
not abandoned and which are irrigated annually or as needed whenever 
water is available. This is an increase of 2,046,900 acres in the total 
agricultural area and of 2,806,654 acres in the total irrigated area 
over the areas shown on the irrigation map issued in 1912. Further- 
more, the irrigated area for 1920-1921 is an increase of 1,780,260 acres 
over the figures obtained by the 1920 irrigation census, the census 
figures relating only to the areas actually receiving water in 1919. 
The new tabulation is as follows: 
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Water Requirements of Alfalfa. 


The investigations on water requirements of alfalfa have been begun 
on the experimental irrigation tract on the Land Settlement Colony 
at Delhi... These are supported by the Division of Irrigation and 
Engineering, the Division of Agricultural Engineering of the U. 8. 
Bureau of Public Roads, and the Division of Irrigation Investigations 
and Practice of the College of Agriculture, University of California. 
They seek to determine the economic duty of water for alfalfa under 
the soil and climatic conditions of the San Joaquin Valley. Various 
blocks of a uniform stand of alfalfa are being subjected to a seasonal 
application of 12 inches, 18 inches, 24 inches, 30 inches, 36 inches, 48 
inches, 60 inches and 72 inches per acre. No results from tnese various 
appleations are as yet available. The differentiation in treatment 
started with the season of 1922. 

It has been assumed that the economical duty of water for alfalfa 
in the San Joaquin Valley is thirty-six acre-inches per acre. This 
amount is being delivered to several plots in varying amounts and in 
varying numbers of applications, in an effort to determine the most 
economic seasonal distribution of this water. 


Investigations in Southern California. 


The regular work conducted from Los Angeles headquarters and 
relating more particularly to southern California and the Colorado 
River was interrupted in 1921 by the assistance given in the preparation 
of the irrigation map of California and again, to some extent, in 1922 
by the aid given the State Water Resources Investigation. These, 
together with continued demand by the public for technical advice on 
irrigation problems, has delayed the publication of reports on several 
subjects for which the field work has been completed; namely the silt 
problem of Colorado River and Imperial Valley, the Cost of Water 
under Southern California Irrigation Systems and the Organization 
and Operation of Mutual Water Companies. Whereas, at one time the 
inquiries received pertained largely to such matters as irrigation prac- 
tice and water rights, more recently there has been a greater proportion 
of those pertaining to irrigation organization, and the reclamation 
problems of the Colorado River. 

Further irrigation development in southern California must depend 
principally on the storage of flood water. The normal flow of the 
streams is already appropriated and the draft on the underground 
waters has apparently about equalled the supply in most of the valleys. 
The great danger is in overdeveloping the underground supplies for 
there is no law to govern the matter and it is not easy to determine 
when an underground supply is fully appropriated until it is too late 
to forestall an overdraft. The spreading of water, although of certain 
value in stablizing the underground basins, can not be regarded as a 
means to enable any large increase of the area irrigated. In answer 
to an inquiry this department recently prepared an estimate showing 
that about 70 per cent of the land irrigated in the coastal region is 
dependent on water pumped from wells. 

Outside of San Diego County good reservoir sites are not found in 
abundance on the large streams where water now wastes to the ocean 
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in winter but the time has arrived when sites, although not economically 
feasible at an earlier period, can be reconsidered for the reason that 
the demand for, and value of water has increased, and the cost of 
storage may now in some eases be in part charged to power develop- 
ment and flood control. The reservoirs being constructed by Los 
Angeles County for the purpose of flood control are not expected to 
be great aids to irrigation because when filled they must be emptied to 
eateh the next floods so they can not well be used to hold water for the 
irrigation season. This need not be the case with other reservoirs con- 
structed primarily for irrigation and power and with flood control 
aS a secondary purpose. 

It has become necessary for this department to give some attention 
to drainage conditions in southern California. Inquiries received 
indicate that some erroneous ideas prevail as to the causes of the 
excess moisture in some of the lands that have been drained or that 
need drainage in the coastal region. It has been taken for granted 
that the moisture is the result of irrigation. Practically no land and 
none of that which has been drained has been damaged by irriga- 
tion. The lands, moist originally, have been dried up and made 
suitable for profitable tillage by pumping down the water levels for 
irrigation. This general result, differing from that commonly found 
in the irrigated valleys of the west, would probably not occur were it 
not that so much of the water used in irrigation is pumped from the 
underground and applied to crops under a high duty. Fears are 
expressed that drainage may become necessary in San Fernando Valley 
as a result of the irrigation under the Logs Angeles aqueduct. This 
valley is closed to both surface and underground water except for its 
one main narrow outlet through which flows Los Angeles River. Nearly 
all of the 100,000 acres of the basin are now irrigated and owing to 
restrictions put on pumping by the city of Los Angeles under authority 
of a legally sustained Pueblo water right the underground water may 
not be held down as it has been in other valleys. In such case water 
logging might be avoided by allowing more pumping as well as by 
draining the wet surface stratum. 

The chief moist areas are of 10,000 to 40,000 acres in extent and 
they are located near the coast in Ventura, Los Angeles and Orange 
counties. Smaller moist areas generally not exceeding 6,000 acres are 
found in the lower portions of San Bernardino, San Gabriel and San 
Jacinto valleys and on Chino Creek and on Santa Ana River near 
Arlington and Corona. In nearly all of these areas numerous flowing 
_ wells have been obtained. Considerable portions of all the larger areas 
have been drained by underground tile and open ditch systems installed 
by drainage districts and private parties. Coachella and Antelope 
valleys both situated on the inland side of the coast range contain 
moist and flowmg well areas in their lower levels and in both, the 
effect of pumping for irrigation on the higher levels has had, as in 
the coast valleys, the effect of contracting instead of expanding the 
areas of moist land. | 

Drainage may become necessary in portions of all of the large 
Colorado River valleys. The Imperial Irrigation District is now pro- 
ceeding with the preliminary work for the drainage of portions of its 
territory under a bond issue of $2,500,000 for the purpose. 
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The plans now being formulated for further work from Los Angeles 
headquarters include the enlargement of the investigation on the cost 
of irrigation water to embrace all of the representative water companies 
and itrigation districts in the state. This course has been deemed 
advisable in response to an indicated wide demand for information on 
the subject. 


FINANCIAL STATEMENT 
COOPERATIVE IRRIGATION INVESTIGATIONS IN CALIFORNIA, 








Expenditures 








1920-1921 1921-1922 
State mere State — 
Trrigation RMA pret s on eee ee o_o a ye eee $6,414 75 $7,968 28 SS. 72040" ts seen eee 
Delhigexperimentaleetracts se. ert ns) eT eas 3,918 32 79 38 1,668: donee lo. 
Sianuecus pO te we eles se eae eee ee ee 1,219 77 5,807 63 449 12 5,730 59 
Investigation of irrigation enterprises_____ AAG ES 1,941 12 1,140 30 1,900 79 1,601 76 
Miscellaneous 7 oiite. su. Ses Se 1,614 50 2,157 18 2,675 00 1.056 42 
Uneéxpended ‘patatice] = eee SSO. nae Fee 96 26 Set eset 
Ogee ee oo CE pap gp neh fe elt get eloarth tere SoBe et 3 $15,494 55 | $17,152 77 | $15,510 00 $8,397 95 




















IRRIGATION OF SHASTA VALLEY. 


Cooperative Investigation with the United States Reclamation Service and Klamath- 
Shasta Valley Irrigation District. 

The Shasta Valley, which is located in the extreme northern part 
of California, pours its drainage into the Klamath River about mid- 
way along the river’s course to the Pacific Ocean. This valley, situated 
at an elevation of about 2000 feet above sea level, is the largest body 
of agricultural land in the extreme northern part of the state. It 
contains 164,000 acres of agricultural land well fitted for dairying 
purposes and raising stock feed to supplement the grazing lands of the 
surrounding mountains. The rainfall in this valley is about 12 inches 
per annum and falls almost entirely in the winter season, so that 
without irrigation stock feed can be raised only in the spring months. 

The Klamath Shasta Valley Irrigation District was organized under 
the Wright Act in 1921 and includes 125,000 acres of this valley. It 
does not include land already under irrigation, approximately 43,000 
acres. 

The 1921 legislature appropriated $20,000 of state money to be used 
with a sum double this amount to be furnished by the Irrigation 


District and $5,000 from the United States Reclamation Service, for an . 


engineering investigation of the project. Accordingly, a contract was 
executed in October, 1921, between the three parties for the advance- 


ment of the investigations as provided by the legislative enactment. 


The first work undertaken was the mapping of the irrigable area on a 
scale of 2,000 feet to the inch, with 5 foot contour intervals. This 
work was completed by the topographers of the U. S. Geological Survey 
in September, 1922. 

A survey of the main canal diversion from the Klamath River, the 
source of the water supply, by the engineers of the U. S. Reclamation 
Service, has also been completed. The proposed main canal heads at 
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Keno on the Klamath River and is 62 miles in length to the Little 
Shasta River. 

A study of the irrigable area for design of distribution and drainage 
system is now in progress and should be completed at an early date. 
Reclamation Service engineers are also making a determination of the 
available unappropriated water and the best plan of development to 
secure the greatest use of this water on the lands of the Klamath 
Shasta Irrigation District. The cost of this work to September 1, 1922, 
has been approximately $28,000 for topographic service, $6,600 for 
canal survey, and $2,600 for engineering investigations, making a total 
of $33,000. 

Applications to use the waters of the Klamath River for developing 
power in California have been made to the Division of Water Rights by - 
the Electro-Metals Company and H. L. Jackman, of San Francisco. 
These applications propose to develop 375,000 theoretical horsepower, 
requiring a maximum of 9000 second feet, a distance of 100 to 125 
miles downstream from the confluence of the Shasta River with the 
Klamath. Should these applications be granted with priority over the 
appleations of the Klamath Shasta Valley, the waters of the Klamath 
River would flow by the Shasta Valley to be used in power development 
of these applicants, and it would be illegal to divert them for the 
irrigation of the Shasta Valley. 

The State Engineer or Chief of Division, under provisions of section 
2a of the Wright Irrigation District Act, has requested that no action 
be taken on the applications of the Electro-Metals Company until a 
report on the feasibility of the Klamath-Shasta Project is completed. 
Section 2a places this power in the hands of the State Engineer to 
request deferred action on applications before the Division of Water 
Rights whenever such applications appear to interfere with future 
development of irrigation,—such deference of action for the period of 
investigation by the State Engineer’s office. 


FUNCTIONS OF THE DIVISION OF ENGINEERING AND IRRIGATION. 


The Division of Engineering and Irrigation is directed by law, 
through its executive officer, the Chief of Division and State Engineer, 
to perform many functions relative to the organization and construction 
of works by irrigation, reclamation and water storage districts, and in 
the development of the water resources of the state. Specifically, the 
principal functions are: 


1. To investigate and report on feasibility of proposed irrigation 
districts. 


2. To investigate and report on proposed bond issues by irrigation 
districts before the California Bond Certification Commission for 
approval. 

3. To supervise expenditure of funds from approved bond issues 
and to inspect generally the construction work of irrigation districts. 

4. To collect data, make surveys and perfect plans for reclamation 
of Sacramento and San Joaquin Rivers in conjunction with work of 
State Reclamation Board and to advise and assist the Board. 
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5. To investigate feasibility of water storage districts, the fixing of 
their boundaries and passing on their organization. 

6. To pass on plans and specifications for construction of dams by 
other than municipalities or public utilities and inspect their con- 
struction. 

7. To pass on plans for bridges across navigable streams. 

8. To plan and construct works for rectification of river channels and 
protection of property from flood damage on the rivers of the state. 

9. To direct cooperative stream-gaging, topographic surveying and 
irrigation investigations in cooperation with the Federal Government. 

10. To direct cooperative work with the Federal Government in 
restraining debris on the Yuba River. 


Along with these many permanent statutory duties which continue 
through succeeding years, the State Engineer is enjoined by legislative 
enactments to make special engineering investigations concerning the 
water resources of the state and to serve on special state commissions. 


EXPENDITURES FOR BIENNIAL PERIOD 1920-1922, 
Expenditures by Division of Engineering and Irrigation, July 29, 1921 to June 30, 1922. 





Chapter 


419-1921 
§89-1921 
704-1909 
704-1909 
7041909 
754-1921 
469-1919 
526-1911 

14-1901 
645-1919 
905-1921 
905-1921 
905-1921 
905-1921 
905-1921 
905-1921 
905-1921 
824-1921 





Name of appropriation 








Rectiiyine = riverchanvelsec2 + sss an eee eee ee 
Investigation of state waters (3)_--.-----.--__..- 
Gaping streams (2) 24. ees) eros So ee ne eee 
Irrisation investioation -(2) lees 2) ee ee 
Topographieal, surveys (2)--. 4-6... pS 
Shasta Valley irrigation investigation_--------__ 
Rectifyineg river channels () 222. ss. Se Ss 
Mad River bank. protection (@)--.--+—--=222=2_- 
Restraming denris’ (2) = sees. eee ee ee 
Contingent, seventy-second fiscal year_---_--_--- 
Contingent, seventy-third fiscal year (4)--------- 
Salaried. (a uly, AOA) = 5... 382 See Cotte Petes 


Contingent, seventh-fourth fiscal year_--._------- 
Printing, seventy-fourth fiscal year___._-------.-- 
Cooperative river work (restraining debris)------ 





Balance 
July 29, 
1921 | 


$175,000 00 
200,000 00 
12,579 34 
7,874 84 
14,500 12 
20,000 00 
30,885 39 
1,776 79 
20,174 76 
688 22 
6,464 03 
3,968 67 








Expended 


$61,796 79 
89,716 72 
11,467 56 

7,374 84 
13,928 62 
5,036 91 
8,968 68 
1,731 90 
11,861 43 


$237,967 34 








Balance 
June 30, 
1922 


$113,203 21 
110,283 28 
we fos 
571 50 
14,963 09 
21,916 71 


16,504 00 
5,000 00 

500 00 
80,000 00 


$323,834 67 








Expenditures by Department of Engineering, Bureau of Engineering and Irrigation, 
June 30, 1920 to July 29, 1921, 


Chapter 


469-1919 

25-1911 
503-1909 
526-1911 

14-1901 
742-1911 
502-1911 
645-1919 
645-1919 
905-1921 


905-1921 


22282 12-22 3150 


| Rectifying river -channeliis.. 2 ot. 
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Name of appropriation 


Balance 
June 30. 
1920 and 
appropria- 
tions 





Sacramento River flood control____.-_-_..--.__-- 





Humboldt Bay: survey sss ee ee oe 
Mad, River; bank: protections. .o oe ee oe 
Restraining debris 
Canals and canalization of rivers._____-__---_---_- 
Hel River bank Plovection=os2e-e eee eae 


ewe a ee a a or a ee ee ee 


Contingent, seventy-first fiscal year ($2,258.00)_-__|_ 


Contingent, seventy-second fiscal year ($20,000.00) 

Contingent, seventy-third fiscal year (month 
Ob Luly, 21001) m2 Ser eet bee ee ee ee 

Salaries Ciuly; 1921)2icsae. beta ee ee ee 





$120,212 41 
29 86 


22,258 00 


2,083 34 
3,968 67 


$193,070 54 








Expended 


1,269 13 


$183,212 62 





Balance 
July 29, 
1921 


1,638 32 


1,880 70 
3,968 67 


$59,857 92 
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REPORT OF DIVISION OF WATER RIGHTS OF STATE 
DEPARTMENT OF PUBLIC WORKS. 


NOVEMBER 1, 1922. 





CHAPTER I. 
INTRODUCTION. 


The Department of Public Works was created by an act of the 1921 
legislature, which became effective July 29th of that year. By the terms 
of this statute the State Water Commission, as such, was abolished and 
its functions and duties under the Water Commission Act became the 
functions and duties of one of the divisions of the new Department of 
Public Works, namely, the Division of Water Rights. 

This report concerns the activities of the office since the last biennial 
report of the State Water Commission, and covers the period from 
September 1, 1920, to September 1, 1922. During the first part of this 
time the work was carried forward under the supervision of the Water 
Commission, and during the second part under the supervision of the 
Chief of Division of Water Rights, who in turn is responsible to the 
Director of Public Works. This change in name has caused some 
difficulty in writing the report because reference is made continuously 
to the Commission or the Division as the case may be, and some con- 
fusion may be caused unless it is understood that the former refers to 
the organization prior to July 29, 1921, and the latter to the organi- 
zation subsequent to that date. The office, however, functions under the 
definitions of and the authorities conferred by the Water Commission 
Act (chapter 586, Statutes 1913). 


History. 


The history of the Division of Water Rights and of the State Water 
Commission and the reasons for the establishment of the office go 
considerably farther back than the enactment of the Water Com- 
mission Act in 1913. Legislation along this line was proposed more 
than forty years ago, but it was not until about 1900 that the movement 
made much progress. There was an awakened desire for water supplies 
for irrigation about this time, influenced probably by the occurrence 
of a cycle of dry years. The perplexing status of California water 
law, however, and its general inadequacy, recognizing as it did the | 
two conflicting doctrines of prior appropriation and riparian right, was 
a bar to progress, and there grew up an insistent and increasing demand 
for a water code under which development could proceed. A code 
similar to those adopted by other western states, and which had been 
exceptionally successful, was proposed, and soon after 1900 an attempt 
was made to have such a law enacted. There was determined opposition 
to such change, however, by the holders of vested water rights, particu- 
larly by riparian owners, and the movement failed. This situation 
was peculiar to California, as the other western states do not recognize 
riparian rights to a material degree. 

The demand continued, however, and in 1913, due to the efforts of 
several earlier boards and commissions, the present Water Commission 
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Act was adopted by the legislature, and after being held up by referen- 
dum, was passed by vote of the people at the general election in 1914, 
and became effective December 19th of that year. The Commission was 
immediately organized, and it and its successor, the Division of Water 
Rights, have functioned as described in the succeeding chapters of this 
report. The office was at first maintained in San Francisco. However, 
early in 1922 it was moved to Sacramento and is now located in the 
Forum building in that city, where are also the several other divisions 
of the Department of Public Works. 


Purpose of Law. 


The true purpose of the Water Commission Act is to provide the 
legal machinery by which new vested rights to the use of water may 
be acquired, while at the same time rights which have already vested 
by use may be protected in their use of water. All new rights by 
appropriation must be acquired through the procedure required by the 
act and hence, through the supervision exercised by the Division of 
Water Rights, a complete record, valuable to both the state and the 
applicant, of the progress from the time of filing until use of the 
water is made is available, and when question arises there is little 
difficulty in finding from the record exactly what has been done. 
Chapter IT gives a fairly complete description of the functioning of the 
office in recording these ‘applications. 

Rights which had vested prior to the Act are not so easily ascertain- 
able, for there is no such record. Information as to these rights is 
continually sought by the Division by asking their owners to place 
their claims on record when a new appropriator on any stream applies 
to the Division. By means of the protests and supporting data filed in 
this connection, a great deal of information is being acquired and 
recorded as to the older rights, but this is at. best fragmentary. To 
remedy this lack of knowledge as to the older rights, it has been 
provided in the act that a body of water users may ask the Division 
of Water Rights to survey all the irrigated lands on a stream and 
measure the diversions and thus determine the facts as to what rights 
have vested. In addition, by means of testimony and whatever records 
are available, the Division determines the date when such diversions 
were first made, and thus establishes their relative priorities. When 
such information has been completely gathered, the court may enter a 
decree affirming or modifying the same, and the whole proceeding then 
constitutes what is called an adjudication of these rights. 

By this method the facts as to rights which have been acquired prior 
to the act are gathered as fully as is possible and after such a survey a 
complete record exists of all rights on the stream, both old and new. 
Although authorized to make such determination of old rights on its 
own initiation, the Division and its predecessor, the Commission, have 
never exercised such authority. However, on petition of the water users, 
it has thus determined, or is in process of determining, the rights on 
four streams involving 182,000 acres of irrigated land. Similar deter- 
minations have been made, in a somewhat less formal manner, on five 
streams involving 7700 acres of irrigated land. This last is by court 
reference, whereby the court, when a.case involving water rights is 
before it, may refer the determination of the facts to the Division of 
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Water Rights. A narrative of these adjudications and court references 
is given in Chapter III. 


Division a Fact Finding Body. 


It will be thus seen that the largest function of the Division of Water 
Rights is as a fact finding and recording body. For new appropria- 
tions it keeps a complete record of all pertinent matters leading up to 
the vestiture of a water right, both in the office and by field examination. 
For old rights it determines the facts by field investigation and testi- 
mony. 

In any legal controversy over water it is most often the questions of 
fact which are in issue. Such questions are also in issue constantly 
before the Division of Water Rights. Whether or not the Division has 
any quasi-judicial function, it can, if it is in possession of the facts 
regarding conditions on a stream, make known these facts to the inter- 
ested parties in the issue and the matter is then susceptible of com- 
promise, and no fair solution is possible if the physical facts are 
unknown. The Division is authorized to make such investigations of con- 
ditions in a more informal way than either an adjudication or a court 
reference, and has been requested to do so in a number of cases with 
funds furnished by parties in interest. These various investigations are 
discussed in Chapters V, VII and VIII. The investigation which has 
been of greatest importance, and has accomplished the greatest result, 
has been on Kings River, discussed in Chapter VII. 


Kings River Investigation. 


The question of the amounts of water diverted by the numerous 
canals diverting from Kings River had been in controversy for many 
years. Before such controversy could be settled it was necessary to 
determine the facts in the matter. Such a determination could be 
made only by painstaking continuous records of the diversions which 
were being made. Such a record has been now in progress for five years 
and most of the matters formerly in controversy are no longer sub- 
jects of dispute. 

A digression here may be pardonable. It would be impossible to 
over-emphasize the importance to the state of the progress toward 
amicable settlement of disputes which has been made by the Kings River 
interests because they have seen fit, in the manner noted, to remove from 
the domain of controversy the facts as to the amounts of water being 
diverted. 

This has led to another important step. The waters of Kings River 
are being distributed by a watermaster in accordance with a schedule 
worked out from the information gathered in the investigation. This 
is an important step in advance, for, after all, the object of all water 
law is to provide adequate means so that the owner of a vested right 
may receive the water which belongs to that right with the minimum of 
effort on his part and with no fear by reason of adverse claimants. 


Distribution by Water Master. 


All records in the office of the Division of Water Rights are made 
for that end, all facts gathered in adjudications are also to that end, 
_all facts gathered in any investigation are gathered for that purpose. 


mals Fee 


But gathering the facts alone does not always accomplish the result in 
times of- water shortage. Water in streams continually changes its 
position, and to ensure that a requisite amount reaches the owner of a 
vested right the conditions, which change from day to day, must be 
constantly observed. Some one must be appointed to measure and 
record the flow and to adjust from day to day the headgates of the 
canals diverting from the stream. Such an appointee, with proper 
authority, has been found to be the most effective agency by which 
the owner of a vested right may be relieved of constant vigilance to 
secure his water. There have been few appointed in California, but in 
other states practically all streams are thus regulated. Experience in 
this and in other states is diseussed in Chapter IV. 


Progress During Biennial Period. 


Speaking generally, the office has made material progress in all its 
more important functions during the two years just passed. At the 
beginning of this time the State Water Commission was many months 
behind in its work, due to the great and sudden increase in all lines 
of water resource development which came about following the close 
of the World War and the resumption of business activity in 1919. 
This rush of work found the Commission unprepared, both as to funds 
and personnel. Neither defect could be remedied on short notice, as 
additional funds were not available, and due to the legal and technical 
complexities of all activities under California water law, very special- 
ized experience is necessary in the engineering personnel. The organi- 
zation has been built up to meet the situation as rapidly as possible, 
and more adequate funds became available at the beginning of the 
present biennium on July 1, 1921. At the present time, the Division 
is approaching the condition of being able to function rapidly and 
efficiently on the work coming before it, which will be a most gratifying 
change from the status obtaining since early in 1919. This statement 
ean not be closed without grateful acknowledgment to the unfailingly 
loyal and hard-working employees of the Division who have made this 
result possible. 


Applications to Appropriate Water. 


In Table 1, page 12, is shown in comparative form a summary 
of applications received and permits issued during each biennial period 
since the act was passed. Also, on Plate 2, page 11, is shown graphically 
the number of applications as compared to size. It will be seen that 
there is a constant increase in both size and number of applications. 
This increase can not, of course, continue and there is some indication 
from the graph that the number of applications per year will not 
further increase. It would seem reasonable to expect that the size 
of development proposed in each application for irrigation use would 
continue to increase, for the smaller projects have presumably been 
well taken up, and future developments must necessarily be in 
larger units. This increased complexity has been reflected already in 
the increased investigative work done by the Division. 

The succeeding chapter contains a series of graphs depicting the 
activity in various phases of such work since the establishment of the 





SNOILWIIIddy 30 Y3EWNN 



































Spee 





























SNOILV2IIddv 40 YIGNAN 





TOTAL APPLICATIONS RECEIVED 


Y3MOd 3SYOH 





























3SYOH 








HORSEPOWER PER APPLICATION 











ACRES PER APPLICATION 





yf 


PLATE 


Page 11 


ee | Pie 


office, one of which shows the number of unacted upon or pending appli-. 
cations to appropriate water for each quarterly period. Since Janu- 
ary, 1922, and for the first time in the history of the office, this num- 
ber has not increased, showing that applications have been disposed of, 
by permit action or cancellation, at a rate equal to their receipt. The 
issuance of larger numbers of permits will cause a constant increase in 
field investigations and inspections, however, as the permits are kept 
under close supervision in order that there may be no lapse in that 
record of development which is necessary to finally vest these rights. 

Chapter II is devoted to a discussion of the functions and activities 
of the Division in the supervision of the acquisition of new water rights, 
and reference to this chapter is made for more detailed information on 
this subject. 

TABLE No. 1. 


Numerical Summary by Biennial Periods of Applications Received and Permits and Licenses Issued. 
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Summary by Counties. 


In Tables 2-A and 2-B, appearing on pages 16 and 17, at the end 
of this chapter, will be found summaries of the present and proposed 
irrigation and power development in California, separated by counties. 
The summary of existing development is not from the records of the 
Division, but is of interest by way of comparison. These tables give the 
number of applications received, the number of permits issued, the 
acreages planned to be irrigated and horsepower planned to be devel- . 
oped both for permits and pending applications. While the figures 
appear excessive, and do contain some duplications which could not be 
eliminated, they still represent actually proposed development, some of 
which will be put through. 


Adjudications and Court References. 


The accomplishments of the Division in the determination of rights 
by adjudication or by court reference proceedings during the biennium 
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are fully set forth in Chapter III. This important part of the work 
has increased considerably ; however, in view of the great value to vested 
rights in receiving a clear and easily defended definition of such rights, 
it is the belief of the Division that this phase of its service is yet in its 
infancy. 


Administration. 


The legislature in 1921 amended the Water Commission Act to pro- 
vide for effective state administration of the distribution of water in 
accordance with rights which had been adjudicated. Activity under 
this amendment is recited in Chapter IV. 


Special Investigations. 


In Chapter V is given a résumé of a number of water resource inves- 
tigations which are being carried on under the direction of the Division. 
One of the more important of these, that on Kings River, has already 
been commented upon. Another, on the San Joaquin River, equally 
important in the development of the state, is treated fully in Chapter 
VIII. 

These investigations, while desired by the Division in connection with 
action upon applications, have required field work and studies too 
expensive for the office to undertake, and the applicants, or interested 
parties, have advanced part or all of the funds with which to prosecute 
the work. 

During the past year the Division has supervised the expenditure of 
approximately $35,000 in this class of work and has contributed 
directly from state funds somewhat less than $4000. 

A considerable demand exists for the direction by a disinterested 
agency of such investigations in various parts ef the state. The deter- 
mination of obscure physical facts must be made by experienced and 
competent engineers; also, the results to be of full value and acceptable 
to all local interests must be entirely impartial. Particularly is this 
true of underground water investigations. The Division of Water 
Rights, as an impartial fact finding body with specialized experience 
along these lines, is singularly well fitted to render this assistance, and 
it is believed that this is a proper field for state cooperation and partici- 
pation: first, because of the areas, people and investments involved, 
and secondly, because it is felt that state encouragement should be given 
to further development of its natural resources. 


Cooperation with United States Departments. 


The Division maintains close and effective cooperation with the 
United States Forest Service, Geological Survey, and Power Commis- 
sion. This cooperation is not only mutually advantageous, but on 
account of the relation of the National Government to the state, the 
one controlling al] lands unpatented, the other all water unused, is 
necessary for proper operation of the offices concerned, and to be able 
to give the service to which the public is entitled. For instance, if the 
Division of Water Rights and the Power Commission did not function 
in unison, power projects in this state might be held up for years or 
be defeated altogether. The Forest Service is of particular assistance 
to the Division in inspecting small outlying diversions, very difficult 
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and expensive to get at. otherwise. The water resources branch of the 
Geological Survey collects stream flow records throughout the state, 
which records, in view of the already large use of water, are necessary 
before any project, irrigation or power, can proceed intelligently, and 
which are therefore vital to the development of the state. The Division 
of Water Rights contributes financially to the collection of these rec- 
ords. A full description of all activities in connection with the federal 
departments is given in Chapter VI. 


Record of Old Rights. 


During its eight years of existence the office has received in connec- 
tion with applications and protests and in other ways a large amount of 
data relative to vested water rights established prior to that time. 
These data are filed in the office of the Division as public records, and 
there is a considerable use made of them by the public. There is also 
a demand for such records not on file with the Divison, as it is naturally 
supposed that the office has a complete record of established water 
rights. The Division believes that ultimately such a record should be 
in the office, both for its own use and for that of the public, and is 
gradually assembling in available form such data as is received. 


Economy of Placing Rights on Record. 


The value to the owner of an old water right of having a record of 
the same-on file in the Division office is brought out elsewhere in this 
report. However, it is noted that it is especially valuable to the large 
company or holder of many rights, as in addition to the protection 
feature, the expense and annoyance of protest correspondence, ete., is 
reduced. 


Bureau of Information. 


The Division acts in the nature of a bureau of information in answer- 
ing questions regarding water right principles. In this, it has been of 
much service in settling difficulties, in clearing up a number of intri- 
cate water tangles, and in bringing together those who desired an equit- 
able settlement of their difficulties, but were in doubt as how best to pro- 
ceed. It is believed that much useless and expensive litigation has been 
avoided through this service. 

Tulare Decision. 

In December, 1921, the Supreme Court of California handed down a 
decision in the so-called ‘‘ Tulare Case.’’ An action had been initiated 
in 1919 by the Tulare Water Company, a subsidiary of Miller and Lux, 
to compel the Water Commission to issue a permit on its application for 
water from Buena Vista Slough, the Commission having denied the 


application. The Commission had then entered a demurrer to the 


prayer for writ of mandate and the case on demurrer had been taken 
to the Supreme Court. 

Probably no California decision in recent years has received more 
local publicity and certainly no decision has been more universally mis- 
understood. Primarily on this account a full statement of this case has 
been made in Chapter 1X by Mr. Spencer E. Burroughs, attorney for 


the Division, in connection with a description of the work of the legal = 


department. 
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Riparian Rights. 


The familiar subject of riparian rights can not be passed without 
mention. This is written merely to emphasize the fact that the prob- 
lem of unused riparian rights has not been solved, but is still with us, 
and to point out that a vast number of such unused rights are in exist- 
ence. Since 1911 no less than seven investigative or regulative state 
boards or commissions have been formed by the legislature (including 
the Division of Water Rights) to promote the development of the state’s 
water resources, and all have encountered the bar of the riparian prob- 
lem immediately. A great deal of thought has been given the subject 
by these boards and their recommendations vary from condemnation to 
laws designed ‘‘to lessen the riparian right evil.’’ 

The attitude of the state was crystallized in a law set forth in section 
11 of the Water Commission Act, which provides that riparian rights 
not exercised within ten years after the passage of the act (Dee. 19, 
1914,) shall be forfeited. If this law proves an equitable method of 
dealing with the matter, the great problem will be practically solved, 
and a serious bar to California’s progress removed. 


Los Angeles Office. 


‘There has been a growing demand during the period of increasing 
activity in water development since the close of the war, that the 
Division maintain a serviceable branch office at Los Angeles. Of the 
total of 3003 applications to appropriate water received, 1049 are in 
the ten southern counties which would be tributary to a Los Angeles 
office. The Division feels that in all fairness to the southern part of the 
state, such an office should be established. 


Underground Water Problems. 


Southern California has also within recent years developed a series 
of physical and legal problems in connection with the use of under- 
ground waters which are not covered by either court or statute law, 
and which are becoming of a serious nature. This situation is discussed 
in Chapter X and recommendations for legislation to clarify the situa- 
tion are advanced. 


Minor Amendments to Water Law. 


The Water Commission Act as enacted in 1914 has been successively 
amended by the legislature in the 1917, 1919 and 1921 sessions. With 
the advances being made in the character of development work, new 
problems continually arise not contemplated by the original act, and 
amendments, usually of a minor nature, become necessary. A number 
of such minor corrections and amendments, the need for which has 
developed, will be submitted to the next legislative session. 


RECOMMENDATIONS. 


In closing this chapter, the Division of Water Rights advances the 
following recommendations relative to legislation: 

First: Amendment to the Water Commission Act providing limited 
jurisdiction over underground water, and making certain definitions 
with regard to the same. 
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Second: Minor amendments in connection with the act for which 


need has developed. 
Third:.. Appropriation of sufficient funds to allow the Division to 
fulfil its proper place in the development of the state water resources. 


TABLE 2-A. 


Summary by Counties of Development as Proposed in Applications Received. 
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*Acreage applied for in counties marked thus is greatly in excess of the figure shown in table, but has been reduced 
to approximate the irrigable acreage in the county or the water supply available to the county. 


{To be diverted in Nevada and used in California. 
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Summary by Counties of Present Development. 
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CHAPTER Il. _ 
SUPERVISION OF ACQUISITION OF NEW RIGHTS. 


The Water Commission Act provides for state supervision over all 
water rights initiated after the date the act went into effect, or Decem- 
ber 19, 1914, and in a measure also provides for supervision over rights 
of appropriation initiated prior to, but not yet perfected at that time. 

This is in contrast to the conditions which prevailed previously when 
there was in California no state supervision over the acquisition of new 
rights to the use of water. Appropriative rights could then be acquired 
either under the provisions of section 1415 of the Civil Code by posting 
a notice of appropriation at the proposed point of diversion, recording 
a copy of such notice in the office of the county recorder and proceeding 
with ‘‘due diligence’’ to construct the necessary works and to apply the 
water to beneficial use,—in which ease priority ran from the date of 
posting the notice,—or a water right might be acquired by merely con- 
structing the necessary works and applying the water to beneficial use, 
in which ease priority ran from the date on which the water was actu- 
ally beneficially used. 

There was during this time no attempt to define the project for 
which the appropriation was made. The amount claimed was generally 
out of all proportion to what would be required under conditions of 
reasonable use. There was no means to work out the relation of the 
new appropriation to vested rights or future appropriations except by 
tedious and expensive litigation. There was no definite requirement 
in the way of diligence. And there was no adequate means of elim- 
inating the ‘‘dead timber’’ of rights once initiated but forfeited 
through non-use. 

An analysis of the nature of the supervision over the acquisition of 
new water rights provided for in the Water Commission Act, and now 
exercised by the Division of Water Rights, follows: There is also 
included a statement of the office and field procedure by which this 
supervision is carried on and some statistical summaries and diagrams 
showing the activities of the Division. 





Character of Supervision. 


The principal service performed at present by the office of the 
Division of Water Rights is in connection with the initiation of new 
rights through applications filed to appropriate water under the pro- 
visions of section 11 of the Water Commission Act. This service is per- 
formed by the functioning of the office in four ways: 

The first, and perhaps most obvious of these functions, is the service 
which is performed in acting as a central recording office for all new 
water rights initiated within the state. The files of the Division of 
Water Rights now contain a complete list of all appropriative rights 
to the use of water initiated since the approval of the Water Commis- 
sion Act, and reference to a single map shows at a glance not only the 
location of each diversion point but the status of the right, 7.e., whether 
only initiated, approved for permit, or construction completed and use 
confirmed by issuance of license. 

This is a marked improvement over conditions obtaining previous to 
the approval of the act when it was a very difficult matter for one con- 
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templating a new appropriation to determine how the flow of the stream 
from which he proposed to divert might be affected by vested rights, 
and more especially by those recently initiated. 

The second, and probably most important function at the present time 
in connection with applications filed under section 11 of the act, is the 
clear definition which is worked out for each right initiated. 

Before the application is approved for permit, the applicant must 
make known upon his application form and the accompanying maps, 
the source of the proposed appropriation, the location of the point or 
points of diversion, the character and capacity of the proposed diver- 
sion works, the location and character of the proposed use and all other 
data necessary to adequately describe his project. 

The third function in connection with applications under section 11, 
is the service which is performed for the applicant and for owners of 
vested rights in working out the probable extent of interference of the 
proposed diversion with diversions under vested rights. 

This service is performed by first giving proper publicity to the pro- 
posed appropriation, then hearing and investigating protests filed, and 
lastly, if in order, approving the application for permit with such limit- 
ing clauses ‘‘as in the judgment of the Commission will best develop, 
conserve, and utilize in the public interest the water sought to be 
appropriated. ’’ 

Under conditions prevailing prior to the passage of the Water Com- 
mission Act, there were no adequate means by which a new appropriator 
might determine the nature and extent of opposition by vested rights. 

The Division now endeavors to advise all parties who may be inter- 
ested in a new appropriation and proceeds to make clear the relation 
which the proposed new appropriation will have to diversions under 
vested rights. This relationship is brought out by correspondence, by 
conference, and by investigations both in the field and office. All inter- 
ested. parties are requested to furnish any data which are pertinent. 
If there is no unappropriated water the fact is clearly presented to the 
applicant. If there is unappropriated water, available to the appli- 
eant, without interference with use under vested rights, that fact also 
becomes clear. In such case, without resort to litigation, the conditions 
are defined under which this unappropriated water may be diverted 
by the applicant. 

Owners of vested rights should recognize that a well sustained pro- 
test wherein the nature and extent of the rights involved are clearly 
defined accomplishes for a protestant much the same result by reason 
of this definition, as an application filed by a new appropriator, in that 
it tends to establish the relation of the one right to others, both old 
and new, upon the same stream, and this at a time prior to the com- 
mencement of construction in connection with the new appropriation. 

The fourth valuable function performed by the Division in connec- 
tion with applications filed under section 11 is the clearing away of 
‘dead timber.’’ This is brought about by weeding out impractical, 
visionary, and speculative projects and by promptly scaling down to 
reasonable amounts the quantities applied for. 

The completion of an application with proper accompanying maps, 
the clearing away of protests and definite statement of plan, works no 
hardship upon the bona fide project. Every step required by the 
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Division is one which the promoter of a project must in any event take 
in its orderly development. But the surveys, the preparation of maps, 
and the response to protestants does throw a burden upon the visionary, 
impractical and purely speculative projects which prevents them from 
standing indefinitely in the way of live projects. 

At the earliest practical moment after receipt of an application the 
quantity of water applied for is scaled down to an amount consistent 
with the beneficial use in the project contemplated. Permits are refused 
for water in excess of such an amount, the period for construction is 
defined and time limit set for the initiation and completion of bene- 
ficial use. 

With the wide seasonal variation of California streams there may be 
unappropriated water during one portion of the year and not at 
another. By inserting in the permit the approximate period of the 
year when there may be unappropriated water, and denying the appli- 
eation for the remainder of the year, one common cause of controversy, 
the attempted diversions by later priorities when the stream flow is low, 
is eliminated. 

Annual progress reports are required from permittees and if con- 
struction and use is not completed within reasonable time the permit 
is either revoked or a license issued for the amount of water actually 
applied to beneficial use only. 

Aside from the initiation of new rights of appropriation under sec- 
tion 11 of the Water Commission Act, the Division of Water Rights 
has various other functions in connection with the acquisition of other 
new rights. These are (1) the authority, under section 11 of the act, 
to declare that a group of diversions benefiting from a common storage 
development may be designated as one project and so considered; (2) 
the authority under section 12 of the act to preseribe conditions under 
which an applicant may join in the occupancy and use of existing works 
for the diversion of water or may enlarge existing works and thereafter 
share in the occupancy and use thereof; (3) the authority under section 
12 of the act to prescribe for a particular project the time within which 
the full amount of water appropriated prior to the passage of the 
Water Commission Act shall be applied to a useful or beneficial pur- 
pose, providing reasonable diligence has been shown; and (4) the 
authority under section 16 of the act to consider and accept or reject, 
petitions of permittees and licensees to change points of diversion and 
use. 

In numerous instances the Division has declared related reservoir 
projects a unit and established a construction program prescribing 
definite dates for completion of the various parts thereof, allowing a 
large project to have its priority maintained and protected during 
development, providing reasonable diligence 1s shown. 

There has as yet been no request for the office to function in the mat- 
ter of prescribing the conditions under which applicants may enlarge 
and share in the occupancy and use of existing works. 

There have been filed altogether twenty-two petitions under section 
12 of the act requesting that the Division issue a certificate prescrib- 
ing the time within which the full amount of water appropriated 
according to the law prior to the passage of the Water Commission Act 
shall be applied to a useful or beneficial purpose. 
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The authority under section 16 of the act to consider and accept 
or reject petitions to change points of diversion and places of use under 
rights initiated by application to the office is one often invoked and is 
of considerable importance. Such changes are allowed provided no 
injury will result therefrom to vested rights. Prior to the passage of 
the act there was no prescribed way of bringing about such changes 
nor is there now any method provided by law for making such changes 
in rights other than those initiated by application to the Division. 

The office also endeavors to maintain upon its records the chain of 
title to all rights initiated through its functioning and has adopted the 
practice of requiring all assignees of applications to file proper evidence 
of transfer. . 

To summarize, it may be said the character of supervision exercised ° 
- by the Division of Water Rights over the acquisition of new appropria- 
tive rights is such as to define and maintain a public record of all rights 
initiated, establish the relation of rights so initiated to vested rights, 
and clear away the ‘‘dead timber’’ of rights initiated and forfeited 
through failure to complete or through non-use. 


Office Procedure in Connection with Supervision. 


The office procedure under which the above described supervision is 
earried on is the result of approximately eight years of development 
and has become well established. 

When an application is received there are four simple requirements 
which must be satisfied before the application will be accepted and a 
priority established. The application must be accompanied by the five 
dollar filing fee required by law, it must give the source of the proposed 
appropriation, name an amount, and locate, at least approximately, the 
proposed point of diversion. When the new application is satisfactory 
in these four requirements it receives a number and is at once referred 
for examination as to remaining details and inspection of maps. 

It is an unusual occurrence for an application to be received which 
is complete and accompanied by satisfactory maps. And although the 
requirements in this respect would appear fairly simple and void of all 
unnecessary intricacies, still it may be said that a very considerable 
portion of the work of the office is expended in an effort to obtain from 
applicants a clear and consistent definition of their intention and pur- 
pose in connection with projects described in the applications. The 
value of this effort has been explained heretofore. It is of sufficient 
importance to repeat that there is at the present time no more important 
function of the Division than that of working out a clear definition of 
all new appropriative rights to the use of water initiated in the state. 

When an application has been completed in all details, and the neces- 
sary maps have been filed, steps are taken to give proper publicity. All 
other applicants before the Division on the same stream, all protestants 
to these previous applications, and all other individuals and corpora- 
tions, of which the office, through its various channels of information, 
has been advised as being interested, are sent notices giving the essen- 
tial data of the application. Copies are also sent to local postmasters 
for posting in a conspicuous place. 

If the proposed diversion is for more than three cubic feet per second . 
or two hundred acre-feet per annum, the notice is also published in a 
newspaper of general circulation within the stream system. 
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Protests are invited by this publicity and the protestant is required 
to serve a copy on the applicant. The applicant is required to reply 
thereto, also serving a copy on the protestant. After all protests and 
answers are in, and after all other data are gathered an analysis of the 
project is made. If the matter is not yet clear a field investigation is 
required. An effort is made to establish clearly to the applicant and 
also to the protestant the relation of the proposed new project to the 
claimants of vested rights or prior appropriative rights not yet vested. 
Ultimately, the Division is able to take final action with the reasons 
therefor clear to all. This final action may be the issuance of permit 
on the application as filed, or the issuance of permit on a modified appli- 
cation, or cancellation. 

In connection with the publicity and protest procedure as described, 
in some instances companies or concerns having extensive or compli- 
cated vested water rights have filed with the Division a complete state- 
ment of their claims. As heretofore pointed out, the state, the protest- 
ant and applicant are all gainers by a valid protest, because it places 
on record, in a central clearing house, information which should be 
public. On practically all streams there are applicants before the 
Division and will be more, and so a statement of all claims on all streams 
relieves the large concern of the necessity for reiteration of protests in 
connection with each new application. 

After the issuance of a permit there is little office activity in con- 
nection with the supervision of the initiation of new rights under sec- 
tion 11 of the act. Permittees may request extensions for completion 
of construction and use, they may request that there be entered upon 
the record assignments of the rights initiated or they may petition 
changes in the points of diversion and use, which latter matters are 


handled much in the same manner as the receipt of a new application 


in that the proposed changes must be clearly defined, proper publicity 
must be given, and protests must be received and considered. Hventu- 
ally, as a result of the reports by permittee or of field inspections made 
by the field engineers of the Division each permit is either revoked or 
a license is issued thereon, certifying that as a result of construction 
and beneficial use under the terms of the permit the permittee is en- 
titled to a right to the use of a certain amount of water under a priority 
of the date of his original application. 

Applications filed under section 12 of the Water Commission Act 
requesting that the Division consider the matter of diligence shown 
in connection with the completion of appropriations begun prior to the 
passage of the act have been few in number and are handled in almost 
identically the same manner as applications filed under section 11 as 
heretofore described. fs 

The remaining functions of the office in connection with supervision 
over the acquisition of other new rights comprise also a relatively small — 
part of the work performed in the office and the procedure connected 
therewith is, therefore, passed without further discussion than that 
heretofore given in this chapter. 


FIELD INVESTIGATIONS. 


The field work carried on by the Division of Water Rights in connec- 
tion with the supervision of the acquisition of new rights is divided 
into three classes: first, the investigation of applications and protests 
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thereto, prior to action relative to issuance or denial of permit; second, 
the inspection of construction work and use of water under permits 
issued ; and, third, the investigation of miscellaneous matters pertaining 
indirectly to applications and permits. 

About one-third of the applications received by the office are pro- 
tested, and about one application out of every eight received requires 
an investigation in the field by an engineer. 

Protests vary in nature and kind from those which are merely 
intended to place certain existing rights on record in connection with 
the proposed application, to those which require a very careful study 
of water supply, existing rights and other conditions, and involve con- 
ferences and hearings as well. 

The field work in connection with a protested application may con- 
sist of merely a visit to the site of the controversy and an interview 
with interested parties, it may include a series of stream or ditch 
measurements extending over a period of from a few days to several 
years, together with studies of use under existing rights, or it may in- 
clude the planning and supervising of an extensive study of water sup- 
ply, including both surface and underground water. It is often advis- 
able to hold conferences or hearings in the locality in question, in order 
to bring out all information possible bearing on the subject, and if 
necessary to effect a modification of the application, or an agreement 
between parties, in order that future controversy will be eliminated. 

‘The Water Commission Act provides that the office shall cause an 
inspection to be made of the project under a permit after the date 
when the same has been completed in accordance with the law, terms 
of the permit, etc. Based upon the use as found by this inspection, a 
license is issued, or an extension of time is granted to complete use, if 
it appears that reasonable diligence has been shown. If such diligence 
-has not been shown, the permit is revoked. 

The construction work on larger projects is inspected from time to 
time for the purpose of obtaining a record of diligence in construction. 
In case it has been found that no work has been done, the permit is 
revoked and the applicant may make a new filing with a later priority 
if he so desires. This is a direct service to all later appropriators, inas- 
much as it does not allow holders of permits under early priorities to 
maintain them without making a reasonable effort to utilize the water. 

Where use of water has not been made, or is only partially completed 
by the date set, and it appears that with reasonable diligence the use 
should have been completed, the permit is revoked, or a license issued 
based upon the amount of water which has been put to beneficial use, 
and if the permittee desires to proceed with his development, a new 
priority is required to be established through a new filing. 

Miscellaneous matters investigated in the field range from the collec- 
tion of special hydrographic data pertaining to a particular time or 
locality, and necessary in connection with the work of the office, to 
assistance in general matters relating to water and within the jurisdic- 
tion of the Division. Some of these investigations are of sufficient 
importance that they are treated individually hereafter in Chapters V, 
VII and VIII. Power projects and the more complicated irrigation 
projects are requiring an increased amount of time, but the major por- 
tion of the field work is in connection with routine matters, 
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GRAPHICAL SUMMARY OF APPLICATIONS | 
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- The field engineers, visiting every section of the state on these mat- 
ters, become familiar with local conditions, and the knowledge they 
obtain is of great assistance in connection with matters which ean not 
be clarified by the office through correspondence. 

Due to the large number of cases which must be visited each year in 
the field, careful planning of the season’s field work is necessary, in 
order that traveling expense and time can he kept at a minimum. This 
method of grouping cases to be visited according to locality and trip 
often causes delay in acting upon matters awaiting field investigation, 
but with the number of engineers available for the work at present, it 
is the only manner in which the work can be handled and the ground 
covered. 

There are four engineers who devote the major part of their time to 
routine field inspections and investigations and reports thereon. During 
the biennium there were 1334 cases requiring field investigation, but of 
these it was possible with the force available to visit only 984. Due 
to greater familiarity with the state and with local conditions, there is 
an increasing efficiency in handling this work. 

There is a considerable lag between the time an application is received 
and the time when field work becomes necessary upon it. Many appli- 
cations require two or three visits in one year, and visits extending 
over several years before they are settled. Most permits require more 
than one visit before license is issued, due to extension of time allowed. 
The increase in field work required in 1922 over 1921 reflects the 
increase In number of applications received during 1920 and 1921 over 
preceding years. During the next year or two this work will probably 
at least stay constant, if not increase in amount. An increased number 
of permits due for inspection can be expected during the succeeding 
years, as they do not usually require inspection for from two to four 
years after the applications are received. Of those considered for inspec- 
tion during 1922, only 5 per cent were upon applications received dur- 
ing 1921, 24 per cent upon applications received during 1920, and. the 
remaining 71 per cent for applications received prior to 1920. The per- 
mit inspections resulting from the large increase in applications 
received commencing in 1919 and 1920 will occur during the next two 
vears. ; 

STATISTICAL SUMMARIES AND DIAGRAMS. 


The activities of the Division in connection with applications filed 
under section 11 of the Water Commission Act are shown graphically 
in the accompanying diagrams. These deal altogether in cumulative 
totals at the end of quarterly periods, and cover the entire time since 
the office began to function. 

Plate 3 shows in one part the action taken upon applications: 
[t presents graphically in cumulative form by quarterly periods the 
total number of applications received, the number granted, the number 
cancelled or withdrawn, and the number pending. Plate 3 in the 
other part shows in cumulative form the total power applications, and 
agricultural applications on which action was pending at the end of each 
quarterly period. 4 

Plate 4 shows, cumulatively, the total acreage to be served and 
total horsepower to be developed by all applications filed up to the 
end of each quarterly period. : 
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Plate 5 shows, cumulatively, the total second-feet for direct diver- 
sion and total acre-feet for storage included in all applications filed up 
to the end of each quarterly period. 

The trend of the lines showing these cumulative totals is significant 
in many respects. 

In Plate 3 the line showing applications received presents a 
decided break about the first of the year 1919. Prior to this date appli- 
cations were received at an average rate of twenty-three per month. 
Since that date applications have been received at an average rate of 
forty-two per month. This increase in rate is to be accounted for no 
doubt in large part by the close of the World War. The passage of 
the Federal Water Power Act also had an effect, as will be pointed 
out in more detail later. 

Not only have the applications been received in increased numbers 
during the past four years, but they have also represented larger proj- 
ects. In this connection reference is again made to Plate 2 on page 11. 
The acreage to be benefited by the agricultural applications filed has 
averaged 42 per cent greater during the past four years than during the 
preceding four years, and the theoretical horsepower to be generated 
under appleations for power purposes has averaged 129 per cent 
greater. 

This combined increase, both in the number of applications received 
and in the magnitude of the projects contemplated in the applications, 
explains at least in part the rapid upward trend, after January 1, 
1919, of the graph of applications pending. Applications for large 
amounts are generally more complex and require much more considera- 
tion. The number of applications awaiting action was therefore increas- 
ing because of the inability of the office to dispose of applications at a 
rate equivalent to that at which they were received. 

There is a break, about April 1, 1922, in the line showing applica- 
tions pending and it takes a downward trend, but a line showing per- 
mits pending if such a plat were drawn would at the same time take 
a sharp upward trend. The major portion of field work in connection 
with an application takes place after it is granted. Therefore, a marked 
increase in the field work may be expected. 

There is also food for thought in the fact that of the applications 
thus far acted upon a large proportion represent smaller projects, while 
of the applications with action yet pending there is a considerable pro- 
portion representing larger projects. | 

These graphs indicate several things. They convey some picture of 
the progress and development of the work of the Division of Water 
Rights. They suggest something of the service performed when an 
application is cancelled from the records and the filing ceases to be a 
deterrent to later applicants, but their greatest interest lies in their 
showing as to what may be in store for California in the near future. 

The development of California’s greatest natural resource passes 
first in review before the office of the Division of Water Rights and is 
epitomized on the graphs shown on plates three, four and five. Each 
acre which it is proposed to irrigate and each unit of water power which 
it 1s proposed to develop is to be irrigated or is to be developed by a 
plan which has erystallized in someone’s mind to such a degree that it 

can be expressed by the statement of the plan which is a necessary part 
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of an application before the Division. <A very large proportion of the 
developments proposed are not feasible now and there is not water 
enough for all which have been proposed. Neither can capital be found 
available to finance at a rapid rate even those projects which are 
feasible now, nor are there settlers in sufficient numbers for the lands 
which it is proposed to irrigate, nor power users for the power develop- 
ment which it is proposed to build. 

Nevertheless, the plans which have been made, and which are now © 
on file, were made in response to a demand which now exists for an 
increased area of irrigated land and an increased power development, 
and whether the ratio of constructed projects as compared to filings is 
large or small has little bearing on the matter, for certainly some per- 
centage of these projects will be constructed. 

Probably the average lapse of time between filing for water and 
beginning construction on a large project is more than five years, hence 
they indicate that the state is now entering a period of development 
greatly surpassing its past. The greatest part of the future develop- 
ment of California must come about by a greater utilization of the 
waters of the state and the first step in the utilization of these waters 
is the filing before the Division of Water Rights, which filing must 
soon after be accompanied by a definite plan for the use of the water 
filed on. The graphs not only indicate that the state is now entering 
on a greatly accelerated period of development, but they show that as 
yet no slackening in this accelerated rate of progress is in sight. 
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CHAPTER Iil. 
_ADJUDICATIONS AND COURT REFERENCES. 


The Water Commission Act, as amended in 1917 (sections 25 to 36f, 
inclusive), provides a complete procedure for the determination by the 
Division of Water Rights of all water rights by appropriation upon 
any stream, stream system, lake, or other body of water, such determi- 
nation to be confirmed or modified by court decree. By virtue of the 
sections referred to, the Division of Water Rights may supplement 
with an effective and expeditious method the work of the courts in 
adjudicating water rights by appropriation. 

The act also provides (section 24) that in ease a suit is brought in 
the superior court involving the determination of water rights, the case 
may, in the discretion of the court, be transferred to the Division of 
Water Rights for investigation as referee. By this procedure, riparian 
rights, as well as rights by appropriation, may be determined. 


Necessity for Determination of Water Rights. 


Since December 19, 1914, the date on which the Water Commission 
Act went into effect, water rights by appropriation can be acquired 
only under the provisions of the act, in which ease such rights are 
determined through the procedure provided in the act for supervision 
over the acquisition of rights by appropriation and described in Chapter 
JT. 

However, most of the present irrigated acreage in the state acquired 
its rights prior to that time and the loose methods of filing then exist- 
ing and lack of supervision to determine whether all or any part of 
these rights have become vested by use has resulted in the existence of 
a vast number of rights undefined and in many cases even unrecorded. 

One of the important functions of the Division of Water Rights is 
to protect the vested water rights on any stream system by administer- 
ing the distribution of water to the various diversion systems entitled 
to its use, under the provisions of the Water Commission Act as 
amended in 1921 (sections 37 to 37e, inclusive). Before such adminis- 
tration can be undertaken, however, it is necessary that all water 
rights from the stream system shall have been determined. 


Procedure. 


Proceedings for the determination of all water rights by appro- 
priation from any stream system, may be undertaken by the Division 
of Water Rights, either upon its own initiative or upon the receipt of 
a petition signed by one or more claimants to the use of water from 
such source. The procedure provided in the Water Commission Act 
closely resembles that which has been successfully practiced in Oregon 
and Nevada for some years, the constitutionality of which has been 
upheld by decisions of courts in those*states and also of the Supreme 
Court of the United States. (In re Willow Creek, 74 Or. 592, 144 P. 
505, 146 P. 475; Vineyard Land and Stock Company vs. District Court 
of Fourth Judicial District of Nevada in and for Elko County et al.; 
171 P. 166; Pacific LIwestock Company vs. Lewis, 36 Sup. Ct. 637 
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Adjudication proceedings under sections 25 to 36f, inclusive, of the 
act are initiated by the filing of a petition signed by one or more 
claimants or by action of the Division on its own initiative. An order 
is entered by the Division designating the stream system to be investi- 
gated; notice is published ; a thorough investigation and compilation of 
data is made by Division engineers; notice is published setting a date on 
or before which proofs must be filed by claimants; forms for proofs are 
supplied by the Division ; claimants are assisted in making their proofs; 
the proofs are assembled and submitted to public inspection; claimants 
are given opportunity to contest any proof or proofs; contests are con-’ 
ducted at a hearing; an order of determination is entered; opportunity 
is given dissatisfied claimants to show good cause and thereby secure 
a reopening of proceedings; the order of determination as first entered 
or as modified on rehearing is printed and a certified copy is filed with 
the clerk of the Superior Court in the jurisdiction wherein the investi- 
gation is made; an order from the court setting a date for hearing is 
obtained ; notice of such hearing is published and served by registered 
mail; any time at least ten days prior to date of hearing parties 
agerieved may file a notice of exceptions to the order and thereby 
secure a hearing in court and a determination made by the court. In 
case no exceptions are filed the court enters the order of determination 
filed by the Division, as its decree. 

In the determination of rights under court reference (section 24 of 
the act) the Division of Water Rights follows the procedure provided 
in sections 25 to 36f of the act, as closely as the same may be applicable 
to the conditions. In such cases, however, it is not bound to follow any 
formal procedure, and any unnecessary steps may be eliminated which 
will accomplish a saving of time and money to the litigants. 


Merits of Procedure. 


The legal questions in connection with water litigation are complex 
but their solution is rendered more easy if they can be approached 
freed from the confusion entailed through conflicting evidence as to 
fact. The facts as to water supply, area irrigated and irrigable under 
any individual ditch, capacity of ditch and other related matters can be 
more accurately determined in the field than elsewhere. Testimony can 
be more accurately sifted in the light of such knowledge and with the 
help of the personal familiarity gained during the time such data are 
being secured. Furthermore, isolated court. actions can not always 
sufficiently consider all matters which might have a bearing on the 
situation. 

The provision of the Water Commission Act regarding adjudication 
of vested rights places on the Division of Water Rights the task of 
securing this physical data and taking testimony as to facts not 
determinable by a survey, leaving the legal questions to be determined 
by the court in regular court procedure. By this method all rights on 
the stream are brought into the proceedings and all matters having 
weight in the decision are presented at one time. 

The merits of such a procedure are manifest but it 1s believed perti- 
nent to emphasize the following points: 
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First, adjudication proceedings may be initiated in advance of actual 
conflict between water users and, by settlement of rights involved, 
actual injury to the holders of vested rights due to diversions by junior 
upstream appropriators may be averted. Trouble may thus be antici- 
pated and forestalled, the continuance of amicable and neighborly 
relationships promoted, and strife and litigation reduced to a minimum. 

Second, all rights by appropriation may be determined by adjudi- 
cation proceedings and all rights whether appropriative or riparian 
may be determined by proceedings under court reference. A com- 
prehensive determination results in either case and a single procedure 
thus determines rights which undetermined might be the basis for 
numerous individual suits. 

_ Third, the resulting determination is based upon data collected by 
specially trained engineers, who are state employees and disinterested 
parties. 

Fourth, a complete and thorough investigation and survey of the 
entire stream system is made, including an extensive series of stream 
flow measurements which is, when necessary, extended over more than 
one run-off season. 

Fifth, the physical facts of the case are established and presented in 
the form of maps, tables and reports, and most of the historical facts 
are ascertained through the medium of written claims, all of which 
information is secured by a direct, simple, and effective procedure, at 
a reasonable cost and without unnecessary delay, and is presented in 
such form as to insure findings as nearly correct as human intelligence 
permits. | 


Adjudication Proceedings Undertaken. 


The following adjudication proceedings under sections 25 to 36f of 
the Water Commission Act, have been undertaken by the Division of 
Water Rights or by its predecessor, the State Water Commission: 


: TABLE 3. 


Summary of Adjudications. 





Date of order Status 


Stream 


system Location initiating | Oct. 1, 1922 Remarks 

Stanislaus Alpine, Calaveras, Tuolumne, | Aug. 24, Pending___--- Order of determination entered by Division 

River. Stanislaus and San Joaquin 1917. of Water Rights, Sept. 21, 1922. 
Counties. 

West Fork Alpine (County s—-.2. 2 s-- ee June 23, Completed__._| Findings of State Water Commission con- 
Carson 1919. firmed by decree of Superior Court of 
River. Alpine County, entered November 29, 

1921. 
Oak Creek!= | Inyo County__...._-....---- Sept. 26, Pending_____- Collection of engineering data completed 
1921. July 1, 1922. 
Shasta River.} Siskiyou County__....------ Dec. 21, Pending_____- Collection of engineering data about 60% 
1921. completed. 





STANISLAUS RIVER. 


The Stanislaus River stream system is an important tributary of the 
San Joaquin River from the east, and traverses the counties of Alpine, 
8—21970 
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Calaveras, Tuolumne, San Joaquin, and Stanislaus. The water rights 
involved include some of the oldest in the state, some dating back to the 
early fifties, when the waters were used for the famous placer workings 
of Columbia, Angels Camp and Sonora. In recent years, power develop- 
ment in the Sierras and the further development of irrigated areas in 
the valley have so drawn upon the resources of the river that their 
fullest utilization is now required. 

Adjudication proceedings were undertaken upon receipt of a petition 
from the Oakdale and South San Joaquin. Irrigation Districts, repre- 
senting a total of 145,327 acres of land on the main floor of the San 
Joaquin Valley. 

The engineering data were collected during 1917 ai 1918. All 
proofs of appropriation were submitted, and an abstract of all claims 
filed was mailed to each of the claimants in 1919. <A series of hearings 
on contested claims was held during the summer of 1920; all briefs 
and legal papers were filed by the various claimants and contestants 
early in the following year. An order of determination was entered by 
the State Water Commission on July 20, 1921, but on petition a rehear- 
ing was held in November, 1921. The final order of determination was 
entered by the Division of Water Rights on September 21, 1922. 

The order of determination shows fifty-eight water rights, covering 
1847.53 cubic feet per second direct diversion for agricultural purposes, 
721.67 cubic feet per second direct diversion and 128,289. acre-feet 
per annum storage for power purposes, 209. 20 cubic feet per second 
direct diversion for public service purposes, and 1.75 cubic feet per 
second direct diversion for mining purposes. 


WEST FORK CARSON RIVER. 


The West Fork of Carson River is an interstate stream, traversing 
Alpme County, California, and uniting with the East Fork of Carson 
River in Douglas County, Nevada. There are twenty-nine ditches 
diverting from the West Carson stream system within the State of 
California, supplying water for irrigation to about five thousand acres 
of land. In addition, there are approximately ten thousand acres of 
land within the State of Nevada whieh are irrigated with water diverted 
from the stream below the state line. 

The Carson Valley was one of the earliest agricultural areas to be 
developed in the west. As the climate is arid, making irrigation neces- 
sary, the resources of the West Fork of Carson River were gradually 
drawn upon for the development of new land until, in about the year 
1900, injury resulted to lower Nevada users due to extensive diversions 
above them. This condition led to a suit in the federal courts, with all 
of the Nevada users from the river as complainants and naming all of 
the California users from the river as defendants. On November a 
1905, a decree was entered by the federal court, granting the Nevada 
users the exclusive right to the use of all of the waters of the West 
Fork of Carson River, whenever the same were required for irrigating 
their lands as they then existed, for the period of seven days out of 
every fourteen days, beginning on the first Monday of June of each 
year, and continuing to the end of October of each year. 


a 


Following this, the Nevada users had their water rights adjudicated 
under the Nevada law and the distribution of water in the seven day 
period during which they were entitled to its use was placed in the hands 
of a watermaster acting under the supervision of the State Engineer of 
Nevada. Under such administration, the distribution of water has 
apparently been handled to the satisfaction of all concerned. 

In the meantime, new areas were put under irrigation in California, 
until in August, 1916, several of the lower California users complained 
to the State Water Commission that they were experiencing difficulty in 
obtaining the water to which they were entitled. Being familiar with 
the advantages which the Nevada users had obtained under the Nevada 
law, they desired to follow the same procedure. It was not until the 
Water Commission Act was amended in 1917, however, that this was 
possible, and a short time thereafter the adjudication was begun. 

The engineering data were collected in 1920 and proofs of appro- 
priation were submitted in that year followed by completion of the 
abstract of claims early in 1921. A hearing was held in June of that 
year and the order of determination was entered by the State Water 
Commission in July. The findings were confirmed by a decree of the 
Superior Court of Alpine County, entered on November 29, 1921. 

_ The decree established thirty-nine water rights, covering 63.16 cubic 
feet per second direct diversion and 9637 acre-feet per annum storage, 
all for use for agricultural purposes. 


OAK CREEK. 


The Oak Creek stream system is the source of water supply for about 
two thousand acres of irrigated land in Owens Valley, situated immedi- 
ately north of Independence, Inyo County. It originates in perennial 
snow banks near the summit of the Sierras and flows in an easterly 
direction to a point about two and one-half miles northwest of Indepen- 
dence, where the flow is distributed to four main ditches by means of 
a division box which was installed about the year 1872. 

The use of water from Oak Creek dates from the establishment of 
Fort Independence, on July 4, 1862. The original fort covered an 
area one mile square, and a considerable portion of this area was culti- 
vated and irrigated with water from Oak Creek by the soldiers who 
occupied the fort. In the later sixties, various settlers who located 
around the fort cleared considerable land and irrigated it with water 
from Oak Creek. 

About 1870, the early settlers formed an association known as the 
‘‘Oak Creek Water Users Association,’’ in which the water rights of 
all members were recognized as of equal priority. Each member was 
allotted a certain number of shares in the association, in proportion to 
his irrigated acreage. The association constructed a division box on the 
stream which automatically distributes the flow to the four main ditches, 
in proportion to the number of shares owned by the members supplied 
by the respective ditches. 

In recent years, subsequent appropriators have constructed ditches 
diverting water from the stream above the division box of the associ- 
ation. While these subsequent appropriators recognize the prior rights 
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of the association, contention has arisen over the amount of water to 
to which the association is entitled. 

Adjudication proceedings were undertaken upon receipt of a petition 
signed by all of the members of the Oak Creek Water Users Associa- 
tion, as well as by several of the subsequent appropriators. 


The engineering data were collected during the period between May 
20, 1922, and July 1, 1922, and proofs of appropriation will be called 
for in the near future. 


SHASTA RIVER. 


The Shasta River stream system is an important tributary of 
Klamath River from the south, and traverses Siskiyou County. As in 
the case of the Stanislaus River, the waters of Shasta River were used 
for mining purposes in pioneer days, and some of the water rights date 
back to the early fifties. Agriculture soon superseded the mining 
industry in importance in Shasta Valley, however, and the extent of 
the use of the waters of the stream system for irrigation has increased 
until there are at present over thirty thousand acres of irrigated land in 
the valley. 


In July, 1921, several of the lower water users, possessing very old 
rights, complained to the Division of Water Rights of lack of water due 
to diversion by permittees of this office. An investigation was made by 
the Division followed by a conference with representatives of the 
Grenada Irrigation District, the latest appropriator on the stream, 
whose diversion was responsible for the complaint, and the directors of 
the district agreed to operate their pumping plant in such a manner as 
the Division should direct. An engineer of the Division was stationed 
in the valley for the remainder of the 1921 irrigation season, and the 
district’s pumping plant was operated in such a manner as to allow 
ample water to pass down to the lower users, at the same time permit- 
ting the district to utilize such water as was available for it. 

The supervision of the diversion of water from Shasta River during 
the period of shortage in 1921 demonstrated to the water users the 
advantages of state supervision of the distribution of water. Realizing 
that a complete adjudication of all of the water rights on the stream 
would be necessary as a basis for administration, twenty water users, 
representing over five thousand acres of irrigated land, submitted a 
petition requesting such proceedings. An order granting the petition 
and initiating the proceedings, was entered by the Division of Water 
Rights on December 21, 1921. 

Collection of the field data was commenced on May 1, 1922, and is 
about sixty per cent completed at the time of this report. 


COURT REFERENCES RECEIVED. 


Suits involving the determination of water rights on the following 
stream systems have been referred by Superior Courts to the Division 
of Water Rights or to its predecessor, the State Water Commission, for 
investigation as referee, under the provisions of section 24 of the Water 
Commission Act: 
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TABLE 4. 


Summary of Court References. 





Stream 






Stan Location f Remarks 
Red Roek Hasseni County. 22. May 27, Glosedixte cake < Case failed of completion because of in- 
Creek. 1916. ; volved land ownerships and other pend- 
ing litigation. 
Willow Lassen County._....-_._-__- June 12, Completed_...| Decree entered April 16, 1918. 
Creek. 1916. 
San Pedro San Mateo County___-____-_- Sept. 6, Completed_._.| Decree entered May 12, 1921. 
Creek. 1917. 
North Fork | Shasta County_.....-___-_-- June 6, Completed_.__| Decree entered June 9, 1920. 
Cottonwood 1919. 
Creek. 
Hat Creek | Shasta County__.......---- March 29, inp. ese A stipulation has been drawn up which has 
1920. been tentatively approved by all attor- 
neys involved. 
Burney phasta County_2. 2.2.22 --- Nov: 25; | Pending ___ 2. Collection of engineering data completed 
Creek. 1921. July 27, 1922. 


RED ROCK CREEK. 


The Red Rock Creek stream system rises in the Warner range in 
northeastern Lassen County and flows in a southerly direction onto 
Madeline plains. The flow is utilized for the irrigation of about thirty- 
two hundred acres of land. | 

The case of McKissick Cattle Company vs. Union Land and Stock 
Company, involving water rights on this stream system was referred to 
the State Water Commission for investigation as referee, by the 
Superior Court of Lassen County. An extensive field investigation of 
‘he water supply and use of water from the stream was made by the 
Commission, the results of which were submitted to the court. The 
ease failed of completion, however, because of involved ownerships of 
land and other pending litigation. 


WILLOW CREEK. 


The Willow Creek stream system rises near Hayden Hill, in the 
northern part of Lassen County, and flows in a general northerly 
direction to its Junction with Ash Creek in Big Valley. The flow is 
utilized by five ranches for the irrigation of about ten hundred and fifty 
acres of land. 

The case of Johnson et al. vs. Hill, involving all water rights on the 
stream, was referred to the State Water Commission for investigation 
as referee, by the Superior Court of Lassen County. A hydrographic 
study of the stream system was made by the Commission covering the 
1916 irrigating season, a report of which was made to the court. The 
ease was tried by the court on July 2, 1917, the Commission’s engineer 
attending the trial as a witness. Judgment was entered in favor of 
the plaintiffs, on April 16, 1918. 


SAN PEDRO CREEK. 


The San Pedro Creek stream system is located in San Mateo County, 
about twenty miles south of San Francisco. The flow is utilized for the 
irrigation of about four hundred and twenty-five acres of riparian land 
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intensively planted to artichokes and garden truck for the San Francisco 
market. 

The case of Tobin vs. Brown et al., an action brought by a lower 
riparian Owner naming all other users from the stream as defendants, 
was referred to the State Water Commission for investigation as 
referee, by the Superior Court of San Mateo County. The Commission 
made a field investigation covering a period of two years, in which a 
thorough study of the water resources of the stream system was made, 
and the areas subject to economical irrigation, with their respective 
water requirements, were determined. Based upon the report of the 
Commission, a stipulation was prepared embodying a schedule for the 
distribution of the summer flow among the various claimants, which 
stipulation was signed by all parties to the action. A decree conform- 
ing with the stipulation was entered by the court on May 12, 1921. 


NORTH FORK COTTONWOOD CREEK. 


The North Fork of Cottonwood Creek stream system rises in Shasta 
County, about fifteen miles west of Redding, and flows in a south 
easterly direction to its confluence with the main Cottonwood Creek, 
near Gas Point. The flow is utilized for the irrigation of about twenty- 
two hundred acres of land, including about sixteen hundred acres in 
the Happy Valley Irrigation District. The district plans to provide for 
the irrigation of an additional area of about sixteen thousand acres 
of land, by the construction of three storage reservoirs. The first of 
these, Misselback Reservoir, has recently been completed, providing 
capacity for the storage of fifty-seven hundred acre-feet of water per 
annum. 

In the spring of 1912 a suit was brought in the Superior Court of 
Shasta County by the Bee Creek Ditch and Water Company, naming . 
all of the other water users from the stream system as defendants, and 
appealing to the court to establish the relative rights of the various 
parties. The court then entered an order transferring the case to the 
State Water Commission for investigation as referee. The Commission 
made a field investigation of the water supply and use of water from the 
stream system covering the 1919 irrigation season. The various parties 
were able to agree as to the irrigated acreage under each ditch and 
consequently it was not necessary to make a survey of the irrigated 
land. Proofs of appropriation were filed by all parties to the suit, and 
an abstract of claims was mailed to each party. Practically all of the 
claims were contested. 

A hearing on contested claims was set for April 12, 1920. Before 
proceeding with the formal hearing, however, the attorneys for the 
respective parties, aided by the representatives of the Commission, 
were able to arrive at an agreement for the allotment of the water. This 
agreement was signed by all parties to the suit, and in accordance there- 
with a decree was entered by the court on June 9, 1920. 

The decree established thirteen water rights, covering 31.25 cubic 
feet per second for agricultural purposes, 2.00 eubie feet per second for 
mining purposes, and 0.90 eubie feet. per second for power purposes. 


HAT CREEK. 


The Hat Creek stream system rises in the eastern part of Shasta 
County at the foot of Mount Lassen, and flows in a general northerly 
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direction to its confluence with Pit River, near Carbon. Near Cassel, 
Rising River enters from the east, supplying between three hundred and 
five hundred cubic feet per second to the flow at all seasons of the year. 
The Pacific Gas and Electrie Company has recently constructed two 
power plants on Hat Creek below Rising River. 

Above the influx of Risine River, the entire summer flow of Hat 
Creek is utilized for the irrigation of about twenty-five hundred acres 
of land. In recent years, lower users on this portion of the stream 
system have experienced difficulty in obtaining sufficient water, on 
account of increased use by land owners above them. This condition 
led to the suit of Deyle et al. vs. Massie et al., in the Superior Court of 
Shasta County, which is an action brought by several of the lower users 
naming all other water users from Hat Creek above its confluence with 
Rising River as defendants. 

The case was referred by the court to the State Water Commission 
for investigation as referee. <A field investigation was made covering 
the 1920 and 1921 irrigation seasons, which investigation included a 
study of the water supply and duty of water, and also a complete plane 
table survey of all ditches and irrigated lands. Based upon the results 
of this investigation, a proposed stipulation has been drawn up by the 
Division of Water Rights, which stipulation has been tentatively 
approved by attorneys representing all parties to the suit. This stipu- 
lation will be submitted by the various attorneys to their respective 
clients in the near future, with recommendations that it be signed by 
all parties involved. 

The proposed stipulation allots to each water user a definite quantity 
of water apportioned according to area irrigated, and further provides 
for a schedule of rotation to be operated between June 1st and October 
19th of each year. 


BURNEY CREEK. 


The Burney Creek stream system rises on Mount Burney, in the 
eastern part of Shasta County, and flows in a general northerly direc- 
tion to its confluence with Pit River, immediately below Burney Falls. 
The flow is utilized for the irrigation of about fifteen hundred acres of 
land in Burney Valley. 

In 1916 a suit was brought in the Superior Court of Shasta County 
by Ednah M. Black, one of the lower water users, naming three upper 
users as defendants, and seeking to enjoin them from using water to 
her injury. Owing to the fact that the litigants were able to reach a 
temporary working agreement as to the use of water, the suit was not 
pressed until the fall of 1921, when it was referred by the court to the 
Division of Water Rights for investigation as referee. The Division 
made a preliminary field investigation, as the result of which a report 
was made to the court recommending that all other water users from 
the stream system be brought into the suit, in order that the findings 
would result in a complete adjudication of all water rights from the 
stream system. Acting upon this recommendation, the court ordered 
the plaintiff to file an amended complaint, naming eight additional 
water users as defendants. ; 

A field investigation of the water supply and use of water from the 
stream system was made by the Division of Water Rights in July, 1922, 
a report on which is now in the course of preparation. | 
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CHAPTER IV. 
ADMINISTRATIVE DISTRIBUTION OF WATER. 


Based upon experience in the seventeen western states in which irri- 
gation is generally practiced, it has become recognized that a complete 
code of water laws must, in addition to providing a system for the 
supervision of the acquisition of new rights and a procedure for the 
adjudication of existing rights, provide the necessary administrative 
machinery under which water can be equitably distributed to 48 
various diversion systems entitled to its use. 

The importance of the administrative distribution of water is ree 
sized by the following quotation from ‘‘Elements of Western Water 
Law,’’ by Mr. A. E. Chandler, former president of the mate Water 
Commission of California: 


‘CA little reflection will convince the reader that the goal 
sought in water right conflicts is the distribution of water among 
those entitled to its use. Litigation resulting in an adjudication 
of water rights is but the means to this end. Likewise, an orderly 
system for the proper record and control of the initiation of water 
rights is designed to fix the priority of the new rights so that 
the water may be distributed in accordance therewith without 
further adjudication or litigation.’’ 


Development of Law. 


The first state to adopt an effective water code providing for the 
administrative distribution of water, was Colorado, in 1879. This code 
has been in effect, with minor changes, ever since its adoption, and has 
served as a model for legislative enactment in other states. Of the 
so-called ‘‘irrigation states,’’ Kansas is now the only one which has not 
enacted legislation for the supervision of the distribution of water. A 
large portion of the state of Kansas is situated in the humid belt, how- 
ever, and consequently the need for such legislation does not exist there 
to the same extent that it exists in the other western states. 

In California, the principle of state supervision of the distribution of 
water was established when the Water Commission Act was passed in 
1913. Section 37 of the original act empowered the Water Commission 
to supervise the distribution of water in accordance with the priorities 
established under the act, when such supervision would not contravene 
the authority vested in the judiciary of the state. The original act did 
not, however, specifically authorize the Commission to supervise the 
distribution of water to rights acquired before the act went into effect, 
or provide the necessary machinery for handling the distribution of 
water. It was not until the Water Commission Act was amended in 
1921, that effective legislation providing for the administrative distribu- 
tion of water was enacted. 


Present Law in California. 
At the 1921 session of the legislature, the ‘‘ Water Master Bill’’ was 


passed as an amendment to the Water Commission Act (sections 37 to 
37e, inclusive). This bill provides for the creation of ‘‘water districts’’ 
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by the Division of Water Rights, to include stream systems upon which 
all water rights have been determined. Upon written request from the 
owners of at least fifteen per cent of the diversion systems entitled to 
water in any water district, the Division may, if in its discretion neces- 
sity therefor exists, appoint one or more water masters for such 
district. Such water masters are authorized to divide the.waters of the 
stream systems among the various conduits in accordance with their 
respective determined rights, and in the performance of such duty, may 
regulate diversion works and arrest anyone tampering with them after 
they have been so regulated. Changing or interfering with diversion 
works which have been regulated by a water master, constitutes a mis- 
demeanor punishable by fine or imprisonment, or both. Any water 
user who is dissatisfied with a decision of a water master, however, has 
the right to appeal from such decision to the Superior Court of the 
county in which the regulation takes place. ; 


Experience in California. 


On some stream systems, early attempts were made to obtain regu- 
lation of the diversion of water through injunction proceedings. Such 
method necessitates numerous actions in court, however, involving great 
expense to the litigants. Furthermore, the results obtained are in most 
cases of but temporary value. The futility of attempting to accomplish 
satisfactory results by this method is now apparent. 

Although there have been several streams in California where for 
many years the water users have, by mutual agreement, employed a 
zanjero, or water superintendent, to distribute water to the various 
ditches, the first instance of state supervision of the distribution of 
water occurred in 1919, when the Kings River Conservation Association 
appealed to the State Water Commission to appoint a water master 
to regulate headgate diversions from Kings River. The details of the 
operation of this and its ultimate result are described in Chapter VII. 

The next instance of state ‘supervision of-the distribution of water 
occurred on the Sacramento River in 1920, which was described in the 
third biennial report of the Water Commission and which is briefly 
covered in Appendix II of this report. 

The first and only water district which has been created under the 
provisions of the Water Commission Act as amended in 1921, is the 
West Carson Water District, in Alpine County. This district was 
created by an order of the Division of Water Rights entered on Febru- 
ary 6, 1922, and embraces all territory included in the West Carson 
adjudication proceedings, which resulted in a decree entered by the 
Superior Court of Alpine County on November 29, 1921. On May 8, 
1922, the Division of Water Rights received a petition signed by the 
owners of twenty-seven per cent of the ditches entitled to water in the 
district, requesting that a water master be appointed to supervise the 
distribution of water within the district. Early in August, the flow of 
- the West Fork of Carson River reached such a stage as to necessitate the 
assuming of the duty of distribution of water by the Division of Water 
Rights. A water master was appointed, who administered the distribu- 
tion of water within the district from August 7th to September 25th. 
No serious difficulties were encountered, and the situation was handled 
to the satisfaction of-all parties involved. 
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Experience in Other States. . 


Naturally the value of the experience of other states in the adminis- 
tration of their laws on the adjudication of rights and distribution of 
water will be interesting to California only in so far as conditions in 
these other states are comparable to those in California and also in so 
far as the complexity of the problems encountered indicate what may 
be expected in California. — 

Wyoming, Colorado, Nevada and Oregon probably have the most 
perfect codes in regard to adjudication and also administration of 
water, while Idaho is to the forefront in its system of distribution as 
actually practiced. In the first two, adjudications take place at 
regular intervals and all new rights are placed in their relative priority 
by the date of their filing. The amount of the diversion attached to this 
priority is determined in the adjudication and is henceforth adminis- 
tered by the water master. In the latter two states, adjudications are 
made at the will of proper authorities. 

Adjudications establish a water right in priority and in amount, but 
to be operative the adjudication must be succeeded by distribttion of 
the water either by mutual agreement or in the hands of an organization 
with police powers to make effective the court rulings. Since in some 
of the other states the streams were adjudicated many years ago, there 
has grown up a system of state administration of streams which is 
effective in accomplishing the object whieh is sought in water right 
litigation and in water law; that is, to distribute the waters of the 
stream to those individuals who have acquired the right to its use. 

In Colorado, Wyoming, Utah and Idaho, probably the greatest 
development of areas feasibly irrigated by gravity has taken place. As 
compared to California much greater reservoir capacity has been con- 
structed, partially because the climate is arid and farming operations 
ean not succeed without water as they can in large parts of the semi- 
arid or sub-humid sections of California, partly because an effective 
law exists, partly because pumping from ground water is not feasible 
as it is in so large an area in California. In other words, conditions 
in these other states force the water user to secure his late water supply 
through the construction of surface reservoirs rather than by pumping 
from underground: reservoirs. 

As shown by the activity before this office in filings made for the 
purpose of building reservoirs, California is on the eve of an era of 
reservoir development to secure a gravity late water supply and it is 
thought that a short deseription of the more interesting developments 
of administrative distribution in other states on streams where reser- 
voir development is large will be of interest because California must 
soon encounter and soive similar problems of distribution. The agency 
which proposes to build a reservoir must be assured, before proceed- 
ing, that its stored water will reach the land for which it was built. 

It is not always necessary to appoint a water master to regulate 
the diversions from a stream. In small communities all irrigated from 
one stream and where each man is acquainted with his neighbor the 
division of the water is often accomplished by mutual agreement. In 
larger stream systems where the users are widely separated the tendency 
of each water user is to divert at all times the water he needs although 
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some other has a right to its use. It was this condition that first made 
a water master necessary. 


The duties of the first water master were primitive in the extreme. 
He was appointed by the state on a per diem basis. He was generally 
a farmer living in the vicinity. When complaint came from the owner 
of senior right that he was not getting the water belonging to that 
right, the water master merely went out on the stream and closed down 
the headgates of enough of the junior rights above the complaining 
right to insure that the requisite flow would reach the complainant. 
The water master perhaps took such action not more than half a 
dozen times each year and then only when complaint was lodged. He 
made no effort to anticipate complaints, nor did he spend time in study 
of the varying phases of the stream. 


Such a system is still in -ffect on the smaller and more isolated 
streams of these states, even when on other streams a more complicated 
administration is necessary. It answers the requirements fairly well 
at a minimum expense only because the general community has a fair 
knowledge of conditions. . 


It was when water users became widely distributed in a stream basin 
that need for more highly organized administration was felt, and 
particularly after the first reservoirs were built it became necessary to 
summon men of great technical knowledge and high administrative 
talent to the work. Although there is not in the entire west any area 
of land with the extent and fertility of the Great Valley of California, 
which at the same time has water available and easily diverted for 
irrigation, yet there are extremely large areas of irrigated land watered 
from a single stream system having perhaps complex problems of dis- 
tribution comparable to those which will be encountered in California. 

Development on these stream systems would long ago have ceased had 
it not been possible to work out a fair and just method of distribution 
in the face of what would seem hopelessly complicated conditions. The 
best examples of efficient distribution of irrigation water are found in 
Colorado on the South Platte River and in Idaho on the Snake River. 


South Platte River. 


The waters of this stream are probably more intensively, developed 
for irrigation than any other major stream in the United States. There 
are now 1,100,000 acres irrigated in Colorado from this stream and the 
area is continually increasing. To serve this there are now constructed 
185 reservoirs averaging 5000 acre-feet in capacity and aggregating in 
excess of 900,000 acre-feet. A few of these reservoirs are in the head- 
waters on the streams but most of them are offstream and supplied by 
canals from the main stream and its tributaries. The developed area lies 
in a tract stretching about 300 miles along the river. Some of the 
reservoirs lie adjacent to the lands for which they were built, some many 
miles above and some many miles below. In operating these last the water 
goes to an area which has an old right while the agency building the 
reservoir diverts the natural flow which belongs to the old right. In 
one case an irrigation district constructed 19 reservoirs not one of which 
is above the lands of the district. Through the control exercised by the 
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water master the district secures the benefit by exchanging this stored 
water for natural flow which it diverts higher up. 

It is at once apparent that such a system is a problem of very com- 
plicated operation. It is the outgrowth of over 40 years of experience 
in operation. It has not solved all the problems, being somewhat 
hampered by legislative restrictions, yet it is very efficient and satis- 
factory. 


Snake River. 


In Idaho a system which is on the whole more efficient has been 
worked out in the last ten years. The administrative unit has been 
made large enough to include all related diversions. The best example 
of this is on the Snake River on which the entire river and its tribu- 
taries have been placed under the control of one man who has in turn 
built up an efficient organization of subordinate technical men and 
water masters. The portion of the river from which diversions are 
made is about 300 miles long and from it and from tributaries there 
are irrigated about 1,250,000 acres with a possible extension of half 
as much again. The early appropriators were at the middle of the 300 
mile stretch and there had been developed in this area about 400,000 
acres served by about 40 different canals when development perhaps 
100 miles below began. Here were built several ditches serving about 
500,000 acres and these canals combined to build a reservoir of 800,000 
acre-feet capacity in the extreme headwaters above the prior rights and 
supplemented this by another small reservoir below. Although the 
stream was administered by several water masters, each serving a part 
of the area in accordance with the usual custom, the people who had 
built the reservoir, soon found that they were not getting their reser- 
voir water but that the upper users now had a plentiful supply. This 
was because of divided control. With recognition of the fault the exist- 
ing regulation was changed to enable it to cope with the situation. Some 
idea of the difficulties of administration is gained when it is realized 
that it takes 6 days for water to pass from the upper reservoir to the 
lower canals, that the natural discharge is continually changing and 
that the stored water must pass the headgates of 40 canals diverting 
a total of 12,000 second-feet. Nevertheless, the method of handling 
has solved these difficulties and is producing results satisfactory to all, 
so that development is going ahead rapidly. A 3,000,000 acre-foot reser- 
voir will soon be built near the lower end by a group composing most 
of the water users on the river and the portion of its water belonging 
to the upper users will be exchanged for water in the upper reservoir 
and for natural flow. Other reservoirs are to be built on the Be 
and similar exchanges effected. 


Aim of Water Master Control. 


It is believed these instances serve to illustrate the essence of the 
desirability of adjudications and administrative distribution, that 
vested rights need be at no expense to protect their rights save for the 
nominal tax of the cost of distribution. This cost is almost negligible 
compared to individual court actions. At the same time under these 
safeguards unused waters may be appropriated and the upbuilding of 
the state go on to the benefit of all, unhampered by legal expense. 


— 45, — 


CHAPTER V. 
SPECIAL INVESTIGATIONS. 


Section 40 of the Water Commission Act is in part as follows: 


“The State Water Commission is also authorized and empowered 
to investigate any natural situation available for reservoirs or 
reservoir systems for gathering and distributing flood or other 
waters not under beneficial use in any stream, stream system or 
lake or other body of water, and to ascertain the feasibility of 
such projects, including the supply of water that may thereby be 
made available, the extent and character of the areas that may be 
thereby irrigated, and make estimate of the cost of such project.’’ 


The above gives the Division of Water Rights broad power to investi- 
gate any kind of an irrigation project. Many requests for such investi- 
gations have been received, but state funds for such work have never 
been available in large amount and most of the work so far under- 
taken has been financed by the interested parties. The work of the 
Division along these lines has proved particularly valuable in those 
eases where obscure matters relating to water and its use are under 
dispute. | 

There follows a short summary of the investigations which have been 
undertaken in the last biennium. The more important of these are 
treated more fully in succeeding sections of this report. 


Kings River. 


This work was commenced in December, 1917, as a special investi- 
gation to determine the diversions of existing water rights from Kings 
River, preparatory to the construction of Pine Flat Reservoir. 

The work is still going on but has assumed larger proportions than 
was at first contemplated. It aided materially in defining the rights of 
the various ditch systems and has grown into the administrative dis- 
tribution of the waters of Kings River in accordance with a schedule 
drawn up under the direction of the Division of Water Rights. 

The importance of proper distribution of water is so great in its 
social and economic features, and the area watered from Kings River 
is so large, that Chapter VII of this report has been devoted to an 
interesting account of the work written by C. L. Kaupke, associate 
hydraulic engineer of the Division of Water Rights, who has been in 
charge at Fresno since the inception of the work. It was thought 
advisable in this article to review the history of the work up to the 
present time for it is believed that the close of the year 1922 marks 
the close of the period during which the investigative features were 
the most important and ushers in the time when administrative dis- 
tribution of the water takes precedence. 


San Jacinto River. 


The San Jacinto River system lies in the western part of Riverside 
County, and is one of the important streams of southern California. It 
rises in the San Jacinto mountains, flows in a westerly direction, and at 
one time reached the Pacific Ocean, but at the present time the surplus 
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water flows into Lake Elsinore, and is there disposed of by evaporation. 
The general situation is outlined on Plate 5a, page 46. 

The flow of the river is ‘‘flashy,’’ varying widely between wet and 
dry years. The average annual discharge is about 50,000 acre-feet, a 
large part of which sinks in the stream channels and furnishes the 
underground supply for a large amount of irrigation by pumping. 

Problems of water development on the San Jacinto are similar to 
those met with on all the streams of southern California, and it is 
believed that some description of the conditions along this river will be 
of interest because the underground water situation in southern Cali- 
fornia has become a major problem in the development of the state’s 
resources. Many of the baffling underground water problems discussed 
in Chapter X of this report are encountered on the San Jacinto River. 

Three comparatively large mutual companies are serving the major 
portion of the land irrigated from the San Jacinto River. These are 
Lake Hemet Water Company, the Fruitvale Mutual Water Company 
and the Temescal Water Company. 

The Lake Hemet Water Company diverts from the natural flow of 
South Fork, Strawberry Creek and North Fork, and has storage on 
the South Fork in Lake Hemet. The lands served consist mainly of 
orchards in the vicinity of Valle Vista and Hemet. This company has an 
application before the Division of Water Rights for the diversion of 
water from Strawberry Creek to Lake Hemet in order to increase the 
storage available for their use. It is also proposed to develop power 
in connection with this diversion. The Fruitvale Mutual Water Com- 
pany, which serves lands near San Jacinto, obtains its supply by direct 
diversion from the River, from submerged dams and tunnels and by 
pumping from wells. In order to increase the supply available from 
these underground sources the company has spread the flow of San 
Jacinto River on areas of coarse material adjacent to the river channel. 
Applheation for such use was made in 1917 and a permit issued by the 
then State Water Commission. The Temescal Water Company has 
wells located near the San Jacinto River in the Perris Valley from 
which it conveys water to Corona. An applieation for storage in Rail- 
road Canyon, which connects Perris and Elsinore valleys, has been 
made by this company and is now before the Division. 

In addition to these three companies there are many indiv ui and 
smaller organizations which are pumping from ground water in the 
area dependent on the San Jacinto River drainage basins. Some of 
these areas secure artesian flow. In others pumping has resulted in a 
general lowering of the ground water to such an extent that costs are 
becoming excessive and the quality of the water is affected. Lands in 
the vicinity of Perris have applications before the Division to spread 
the storm waters of the river, and also for surface storage on Potrero 
Creek. It is proposed to use the surface storage, together with the 
spread waters which will be recovered by pumping, to replace the sup- 
ply which has ‘been pumped locally for use on these lands. There is 
some pumping around Lake Elsinore, the largest organization for that 
purpose being at the southeastern end of the lake. As the lake is sup- 
plied from the surplus run-off of the river, which is disposed therefrom 
by evaporation, any reduction in the present inflow would detract from 
the attractiveness of the lake. Therefore the interests which have the 
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mineral baths at Elsinore are opposed to further use of the water in 
the upper part of the drainage basin for irrigation. 

All the applications pending before the Division have been extensively 
protested by all other interests on the river. In connection with these 
applications and protests the Division in 1921 made a field investigation 
of the conditions on the river and ‘this disclosed that the necessary 
information on which the office could base its conclusions was not 
available. A meeting to which all interested parties were invited was 
arranged at Riverside in August, 1921. The situation was outlined 
and a cooperative investigation suggested which would cover a study 
of run-off and ground water conditions. As a result of the meeting 
an agreement was entered into between the five principal interests on 
the river and the State Department of Public Works providing for an 
investigation by the Division of Water Rights to be made with sufficient 
thoroughness to furnish a basis for conclusions on the extent of the 
water resources and the feasibility of their more complete utilization. 
The cooperating parties were the Temescal Water Company, the Elsi- 
nore Valley Water Users’ Association, the Perris Valley Chamber of 
Commerce, the Fruitvale Mutual Water Company and the Lake Hemet 
Water Company, each of which furnished one thousand dollars. The 
Division of Water Rights has furnished two thousand dollars from its 
general investigations fund and the Division of Engineering and Irri- 
gation has contributed one thousand dollars and also the use of an 
automobile and other equipment. 

Field work was begun in October, 1921, and has been continued up to 
the present time. It is now practically completed and the report will be 
finished in January, 1923. <A large part of the work has been directed 
toward a study of the ground water and the effect of spreading as 
practiced by the Fruitvale Mutual Water Company. Observations of 
the fluctuations of wells over the full area have been made, the extent 
of draft on the ground water canvassed, measurements of run-off made, 
and available existing data assembled. The season of 1921-22 was one 
of unusually large run-off, so that the conditions for replacement of 
ground water have been more than usually favorable. 


Lopez Creek. 


Another underground water problem was presented to the office 
in the application of the City of San Luis Obispo to divert water 
from Lopez Creek. 

The recent series of dry years and the growing needs of the city 
created a serious shortage in municipal supply, and it was proposed 
to tap the natural flow of the nearest adequate source, which is Lopez 
Creek. However, Lopez Creek furnishes the principal irrigation 
water supply for the very rich agricultural area in Arroyo Grande 
Valley. Existing data were not sufficient on which to base action by 
the Division, and the conditions of very evident need by a city, opposed 
by a determined organization of riparian users, promised bitter and 
long drawn out litigation. The physical situation was complicated 
by the fact that during the summer months the flow of Lopez Creek 
in its lower channel was beneath the surface of the ground. 

With funds provided by the applicant, and material field assistance 
from the protestant’s organization, a short field investigation was 
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made by the Division, which showed it to be inadvisable to grant the 
application as it was presented. The applicants are now considering 
a modified plan involving storage. 


San Joaquin River. 


A study of the San Joaquin River was begun in June, 1920, at the 
request of the Madera Irrigation District. This was undertaken in 
the same way as that on Kings River just referred to and with the 
intention of securing data which would aid in defining rights prepara- 
tory to the proposed construction of Millerton Reservoir on the San 
Joaquin. This is going on still and has been under the charge of 
Harrison Smitherum, assistant hydraulic engineer of the Division of 
Water Rights. The work is treated fully under Chapter VIII, which 
has been devoted to an article by Mr. Smitherum. 

The increasing value of the work, as the engineer and his assistants 
become thoroughly familiar with the difficult and peculiar local prob- 
lems and are able to devote special study to their solution, should not 
pass without mention. The continuation of the investigation until it 
fulfils its original purpose is to be earnestly recommended. 


Return Flow in the San Joaquin Valley. 


The importance of this phenomenon was brought to the attention 
of the Division as a result of a number of applications received for 
the appropriation of water from the lower reaches of the San Joaquin 
River and tributaries. Measurements have been made since and includ- 
ing 1920. 

The subject of return flow and the results obtained in the investi- 
gation are given in considerable detail in Appendix JIT ‘‘ Return Water 
in Lower San Joaquin Valley’’. The magnitude of the return flow 
shows its importance as a source of supply. It is expected that this 
study will be continued, in greater detail than in the past, to such time 
in the future as will allow the formation of definite conclusions 
regarding the possible increase of this flow with the expansion of irri- 
gation development in the valley. 


Use of Water in the Sacramento Valley. 


The rapid increase in irrigation development in the Sacramento 
Valley during the last decade, and the part which the rice industry 
has played in this development, has resulted in a considerable amount 
of work in the valley by the Division of Water Rights. 

The majority of the acreage irrigated is under permit from the 
Division, the appropriations having been initiated subsequent to the 
passage of the Water Commission Act. Realizing that the irrigation 
of rice required a larger amount of water than that for general crops, 
the first permits were issued on the basis of one second-foot to forty 
acres, with the proviso that the amount granted could be reduced at 
the time of issuance of license if investigation so warranted. There 
was a considerable overlap in lands included under different permits 
which could only be straightened out by a familiarity with local con- 
ditions. 

During the summers of 1921 and 1922, inspections were made of 
all projects diverting under permit from the Division, and a great deal 
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of data collected especially upon the use of water for rice and the 
general development of rice irrigation. 

Results of this work, and of the work of the Emergency Water 
Conference in 1920, are discussed in Appendix II. 

The high prices prevailing in 1918 and 1919, resulted in the plant- 
ing of rice on lands which under normal conditions would be better 
suited to general crops, and upon which an excessive quantity of water 
was used. The crop was a new one in the state, and lack of long experi- 
ence in its irrigation did not encourage a most economical use. 

The final duty of water allowed under licenses for irrigation of rice 
will have an important effect upon the acreage which can be irrigated 
in the valley.. No definite conclusions have been reached regarding the 
duty to be allowed as yet, it being felt that further information is 
desired upon use under more stable conditions before final determina- 
tion. 


Salinity in Sacramento-San Joaquin Delta. 


The investigation of salinity conditions in the Sacramento-San Joa- 
quin Delta was first undertaken in a comprehensive manner in the 
summer season of 1920, which was a year of unusually low summer 
flow in both the Sacramento and San Joaquin Rivers. This work has 
been continued during the past two years, which were both character- 
ized by a considerably greater summer flow. There has thus been 
afforded an opportunity to observe the salinity conditions in years of 
varying river discharge. The effect on salinity of the increased sum- 
mer flow is plainly reflected in the graphs accompanying Appendix I 
herein. <A brief description of the investigational work carried on in 
this connection, and some conclusions drawn as a result thereof, are 
also included in Appendix I. 

The increasing salinity content of the water supples of the Delta 
is a grave problem confronting not only this region but the entire 
Sacramento-San Joaquin system. It is of great importance to the 
state that irrigation development on the upper streams be allowed. to 
proceed while it is equally important that the vast enterprises and 
investments in the delta below be not endangered. The faets estab- 
lished by this investigation will be necessary in the final solution of 
this serious problem. 


indian Wells Valley. 


At the request of the settlers in this region, a comprehensive water 
supply investigation is being carried on under the direction of the 
Division of Water Rights. 

The Indian Wells Valley is in Kern County, and les just east of 
the Sierra Nevada Mountains about half way between Los Angeles 
and Bishop, in the north of Inyo County. It contains a large area 
of fertile but arid land, and many attempts have been made within 
recent years to obtain an irrigation supply. The eyes of the landown- 
ers of the Indian Wells Valley have turned naturally toward Mono 
Lake to the north, where there is a comparatively large water supply, 
at the present time unused. However, Mono Lake is nearly 200 miles 
distant from the valley, and it is at once apparent that it is not feasi- 
ble economically to transport the available supply this great distance 
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for agricultural purposes alone. There exist, however, at several points 
along the line which such a canal would take, possibilities for the devel- 
opment of hydroelectric power, the value of which would contribute 
materially toward the expense. The whole project thus hinges on the 
power possibilities. There had been no investigation of this feature, 
however, and there was only a rough idea of the water supply avail- 
able and of the irrigable lands. To determine with definiteness whether 
or not Mono Lake offers a feasible source of water supply for the 
Indian Wells area, it was the desire of the residents that a thorough 
and impartial investigation be made of the whole project by the Divi- 
sion of Water Rights. 

Accordingly, an agreement between the Kern County Farm Bureau 
and the State Department of Public Works has been entered into by 
the terms of which the farm bureau, in the interests of the proposed 
Indian Wells Valley Irrigation District and Fremont Valley will fur- 
nish funds, not to exceed $7,000, for the investigation to be made by the 
Division of Water Rights. 

The work has been placed in charge of Mr. John T. Whistler, for- 
merly of the United States Reclamation Service, and is proceeding at 
the present time. 


Water Supply for State Institutions. 


The Division has been called upon at various times to advise relative 
to water supply or water rights of various state institutions. Some 
of these institutions have grown to considerable size and the problems 
encountered in securing an adequate water supply are similar in their 
diversity to those of cities of from five to ten thousand population 
under the wide variance in California conditions. 

A thorough investigation was made of possible sources of supply 


~ and an estimate of cost prepared for Pacific Colony near Pomona, Los 


Angeles County. 

Assistance was rendered in a similar investigation of the enlargement 
of the supply for the Napa State Hospital and Veterans’ Home near 
Napa, Napa County. 

Other investigations were made as to water rights and supply at 
the following state institutions: 


San Quentin State Prison. 

Folsom State Prison, at Folsom. 

Whittier State School, at Whittier. 

California Polytechnie School, at San Luis Obispo. 
Mendocino State Hospital, at Talmage. 

Preston School of Industry, at Ione. 
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CHAPTER VI. 


COOPERATION WITH FEDERAL DEPARTMENTS. 
U. S. Forest Service. 


The cooperation which is received from the United States Forest 
Service is of a most valuable character and should not pass without 
acknowledgment. 

Forty-one out of every hundred applications received by the Divi- 
sion are for appropriation within one of the nineteen National forests 
lying within the state, and the Forest Service renders to the Division 
a report upon each of such applications. 

When an application is teceived for an appropriation within a 
National forest it is at once referred to the supervisor of that forest 
and further action is delayed pending receipt of his report. © 

This report includes the names of parties who may be affected by 
the proposed diversion and note of any special conditions which should 
be known by the Division before taking action. Definite recommenda- 
tions are also included where the public may be affected by the pro- 
posed diversion. 

Such investigations by men of local experience cover remote areas 
generally inaccessible and it would be difficult to overestimate the serv- 
ice thus performed without expense to the state by these agents of 
the federal government. 


U. S. Geological Survey. 


The water resources branch of the Geological Survey has developed 
a highly efficient and well organized corps of experts specially trained 
in the measurement of flowing water. Originally this organization 
operated entirely with funds furnished by the federal government 
but as the importance of the records secured became apparent came a 
demand that more gaging stations be established. The work grew 
beyond that which could be handled with the funds supplied by the 
federal government and local interests have contributed to the increas- 
ing costs while the execution of the work has remained in the hands of 
the Geological Survey. The Division of Water Rights contributed at 
the rate of $10,000 per year to the furtherance of this work in Cali- 
fornia during the biennium. 

Mr. H. D. McGlashan, district engineer for the Geological Survey, 
has made a report to the Division as to the work done under his direc- 
tion toward which this office contributed funds and this is of such 
interest in showing the phases of development which his work is 
designed to help that this report is given in full in Appendix IV. 


Federal Power Commission. 


In June, 1920, the long awaited act which authorized the Federal 
Power Commission became a law. This act defined the methods by 
which right of way across the lands of the government can be secured 
for power project developments. The State of California in the Water 
Commission Act of 1913, and amendments thereto, had defined the 
method by which the waters of the state can be appropriated for power 
and other uses. 
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CHAPTER VI. 


COOPERATION WITH FEDERAL DEPARTMENTS. 
U. S. Forest Service. 


The cooperation which is received from the United States Forest 
Service is of a most valuable character and should not pass without 
acknowledgment. 

Forty-one out of every hundred applications received by the Divi- 
sion are for appropriation within one of the nineteen National forests 
lying within the state, and the Forest Service renders to the Division 
a report upon each of such applications. 

When an application is Ye for an appropriation within a 
National forest it is at once referred to the supervisor of that forest 
and further action is delayed pending receipt of his report. — 

This report includes the names of parties who may be affected by 
the proposed diversion and note of any special conditions which should 
be known by the Division before taking action. Definite reeommenda- 
tions are also included where the public may be affected by the pro- 
posed diversion. 

Such investigations by men of local experience cover remote areas 
generally inaccessible and it would be difficult to overestimate the serv- 
ice thus performed without expense to the state by these agents of 
the federal government. 


U. S. Geological Survey. 


The water resources branch of the Geological Survey has developed 
a highly efficient and well organized corps of experts specially trained 
in the measurement of flowing water. Originally this organization 
operated entirely with funds furnished by the federal government 
but as the importance of the records secured became apparent came a 
demand that more gaging stations be established. The work grew 
beyond that which could be handled with the funds supplied by the 
federal government and local interests have contributed to the increas- 
ing costs while the execution of the work has remained in the hands of 
the Geological Survey. The Division of Water Rights contributed at 
the rate of $10,000 per year to the furtherance of this work in Cali- 
fornia during the biennium. 

Mr. H. D. McGlashan, district engineer for the Geological Survey, 
has made a report to the Division as to the work done under his diree- 
tion toward which this office contributed funds and this is of such 
interest in showing the phases of development which his work is 
designed to help that this report is given in full in Appendix IV. 


Federal Power Commission. 


In June, 1920, the long awaited act which authorized the Federal 
Power Commission became a law. This act defined the methods by 
which right of way across the lands of the government can be secured 
for power project developments. The State of California in the Water 
Commission Act of 1918, and amendments thereto, had defined the 
method by which the waters of the state can be appropriated for power 
and other uses. 
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For some years power development had been retarded by the failure 
of the federal government to pass such a law as that embodied in the 
Power Commission Act and during that period the growth of popula- 
tion in California had been rapid and the increase in prosperity great. 
There had grown up an increased demand for electrical energy. 

To operate a power project an owner must have two rights. He 
must have a right of way for his works and he must have the right to 
divert water from a stream. Applications for diversion of water for 
power before the Division of Water Rights had been of comparatively 
minor consequence for several years, but with the passage of the act 
there were initiated a flood of new power projects. For the year pre- 
vious, in anticipation of the passage of the act, activity had been large. 

This activity is evidenced by the records of the Division of Water 
Rights which summarize as follows: 


TABLE 5. 
Summary of Theoretical Horse Power Applied For. 


Theoretical 

Horse Power 
From the passage of the Water Commission Act in 1913 

to July, 1919, applications were received for 2,000,000 
In anticipation of the creation of the Federal Power 
Commission Act from July, 1919, to June, 1920, appli- 


cations were received for 4,000,000 
From June, 1920, to October 1, 1922, applications were 
received for 6,500,000 
Summing up: 
Applications before the Division of Water Rights..._-__.____________ 12,500,000 
Applications canceled 3,000,000 
Permits granted 2,200,000 
Applications acted on 5,200,000 
Pending 7,300,000 


Such a flood of applications found the Division unprepared but the 
personnel was increased as fast as possible to handle the work. The 
projects proposed are very complicated and in some cases contemplate 
the development of all the possible power in an entire river system as 
on the following streams: 


Southern California— Central California— Northern California— 
Whitewater River Kern River American River 
Santa Ana River ; Kings River Yuba River 
Sespe and Piru Creeks San Joaquin River Feather River 
Owens River Mokelumne River Pit River 


The plat on the preceding page shows a diagrammatic sketch of a 
project proposed by the Yuba Development Company on the North 
Yuba River, which is among the more comprehensive projects before 
the office. The plans serve well to illustrate the complexity of the pro- . 
posed project, which will develop almost as much hydro-electric power 
as is now developed by the largest. power company in the state. There 
are others of corresponding magnitude. 
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Naturally, even to keep the records of the Division clear, when 
projects of such magnitude are before it, requires a personnel of con- 
‘siderable engineering experience. Such comprehensive developments 
will add greatly to the wealth of the state but at the same time the effect 
on established conditions will be marked, and the results which will 
accrue to the future development of water for the other natural 
resources may or may not be beneficial. 

The law authorizes the Division of Water Rights to see that the 
waters of the state are developed to best utilize the natural resources 
of the state. The Federal Power Commission is invested with still 
broader powers and is authorized to use its powers to prohibit any 
power development which does not fit in well with any ultimate ideal 
development of all the eeonomie possibilities; that is, irrigation, mining, 
flood control and miscellaneous interests must and shall receive con- 
sideration. 

The Federal Power Commission exercises its power on practically all 
of the power streams of California through ability to grant or to with- 
hold right of way over public lands. The Division of Water Rights 
exercises its authority through its jurisdiction over the diversion of 
the waters of the stream. A. grant of right of way by the Federal 
Power Commission would be worthless were the state to refuse a 
permit to divert its waters through a proposed conduit and likewise 
a permit to divert water would be inoperative if the permittee did not 
also have a right of way. 

This condition of divided authority has necessitated and developed 
the closest cooperation between the Federal Power Commission and 
the Division of Water Rights. Almost one-quarter of all the projects 
filed before the Commission, and originating from all points in the 
United States, are in California. This has entailed an enormous amount 
of work, not only to state authorities but also to the local representa- 
tives of the Commission, and to the Washington office. This coopera- 
tion has materially simplified procedure before the two .bodies and has 
expedited and harmonized action. 

Simultaneous action has been expedited by a constant series of 
informal conferences between the two bodies. On some of the larger 
projects joint hearings have been held before representatives of the 
two offices. All parties in interest realize that this close cooperation 
exists and that every effort is being made by both organizations to 
avoid delay. Altogether seventy-eight projects from California have 
been filed before the Power Commission. This involves a vastly 
greates number of applications before the Division of Water Rights 
but these have been grouped into projects to correspond with the pro- 
jects before the Federal Power Commission. Of these projects, nine- 
teen are for various reasons not before the Division of Water Rights, 
being for transmission lines or having vested or riparian rights, fifteen 
have been given permits by this office, six have been canceled, 
and the remaining forty-eight have not yet been acted on, in most 
cases hecause the applicants have not yet finished the extensive surveys 
necessary to complete their applications. In addition to projects 
which are before both the Federal Power Commission and this Divi- 
sion, there are some forty or fifty in the preliminary stages before the 
Division but not yet before the Commission. 
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Most of the larger power developments embody extensive reservoirs 
in the headwaters of the streams, and because of increased summer © 
flow made possible by these reservoirs, irrigation in the valleys will 
be benefited provided that works are constructed to smooth out the 
irregularities of flow incident to power operation. However, in some 
parts of the state the power reservoirs must be supplemented by reser- 
voirs to recontrol the water for irrigation before this benefit can be 
fully operative. This hinges on the stage of development of irriga- 
tion up to the present time and the relative abundance of water as 
compared to the irrigable land. 

This varies in different parts of the state. In northern California, 
that is, in the Great Valley north of San Francisco, the total annual 
flow is large compared to the area of land, therefore, any reservoirs 
which will ‘nerease the late summer supply will help irrigation. On 
the streams flowing into the Sacramento Valley, there are in few cases 
feasible large reservoirs low on the streams to re-regulate the discharge 
from the power plants for the demands of irrigation, but in most 
eases it is probable that regulation for power only will closely approx- 
imate the demand for irrigation of all the lands which can be irrigated 
from the streams on which the power projects are located, and thus 
that only minor regulation is necessary. An exception to this is the 
upper end of the main Sacramento River and on this, fortunately, 
there exists the Iron Canyon reservoir site which is now proposed as a 
part of the full development of the Sacramento Valley. 


In this section of California there are considerable areas of foothill 
land susceptible of irrigation but the expense of development is so 
large that it has lagged. If power development goes ahead, the irri- 
gation of some of these areas will be impeded because power will have 
acquired vested rights to the waters. Where any activity has been 
manifested in the irrigation of these areas, this has been helped as 
much as the law allows but it would be impossible and undesirable to 
hamper power development, which is needed now, for the benefit of 
possible future, but at present unplanned and unfeasible irrigation. 

In Central California the San Joaquin Valley has large areas of 
land in excess of that which can be irrigated from the streams of the 
valley, and here the area of foothill land irrigated will be small. Some 
of these streams are very suitable to power development and the irri- 
gated area in the valley is large. An irrigation practice has grown 
up suited to the natural flow of the river so that interference with the 
natural run-off by storage will in some cases upset existing practice. 
Fortunately, on most of the streams there are large and comparatively 
cheap reservoir sites in the foothills below the main power drops, and 
these when built can be used to regulate for irrigation the equated flow 
from the power reservoirs. The power reservoirs will supplement 
these larger reservoirs in controlling the streams. In some eases it 
has been necessary to refuse permits temporarily for storage to bona 
fide power projects until such time as the larger irrigation reservoirs 
below the proposed power plants have been constructed or some agree- 
ment has been reached. In these cases the power interests are keenly 
alive to the exigencies of the situation and have shown a helpful and 
cooperative spirit, realizing that the course adopted is for the best 
public interest. This situation exists on Owens, Kern and Kings rivers. 
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While the policy noted above is obviously one which protects and 
fosters irrigation, yet there are cases where power may suffer from 
certain phases of development of irrigation districts, and where the 
ultimate power possibilities can and should be protected. On some of © 
the less favorable power streams in the San Joaquin Valley, reservoirs 
for irrigation are now being constructed or are proposed on the lower 
reaches for irrigation. These reservoirs will also be used to supply 
lowhead power plants and a vested right to the surplus waters of the 
stream will thus be acquired. Eventually demand will arise for power 
development above and this will be restricted by the vested right below 
which will inhibit proper regulation for power by means of upper 
reservoirs unless proper control is exercised in the initial stages. 

In Southern California and in the Coast Range power will help irri- 
gation. In Southern California water is used for irrigation during 
almost the entire year. The demand corresponds more closely, there- 
fore, to the equated flow desirable for a power plant and while water 
is always insufficient it is to be expected that here the two will proceed 
hand in hand in the development of reservoirs, eventually without ‘con- 
flict. 

Throughout the state these power reservoirs constitute an important 
feature of the ultimate flood control of the state. This is particularly 
the case in southern and central California. In central California the 
ratio of reservoir capacity which will be built for both power and for 
irrigation is large as compared to stream discharge and with proper 
regulation it will add measurably to the factor of safety which has 
been adopted by the Reclamation Board in its plans for flood control in 
the San Joaquin Valley. 
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CHAPTER VII. 


WORK OF STATE DIVISION OF WATER RIGHTS ON KINGS 
RIVER. 


By Cuas, L. KAUPKE, Water Master. 


Kings River is one of the largest streams entering the San Joaquin 
Valley. It heads on the north slopes of Mount Whitney and is joined 
by several large tributaries giving the water shed a roughly fan-shaped 
outline and embracing about 1740 square miles, of which more than 
half is in the high Sierras. This region receives heavy snowfalls dur- 
ing the winter months, which melt but slowly, and consequently, in 
average years, the river does not reach its highest stage until the mid- 
dle of May or first of June. The mean annual discharge is 1,900,000 
acre-feet. Under the present conditions the mean annual diversion is 
1,400,000 acre-feet resulting in a surplus of 500,000 acre-feet. A total 
of more than 45 canals, with an estimated capacity of 10,000 second- 
feet, divert from the river and irrigate 650,000 acres. The extent, var- 
lety, and value of the crops grown by means of the water furnished by 
this river give to it a rank second.to none among the streams in the 
state. 

About 20 miles east of Fresno the river debouches from the foothills 
of the Sierra Nevada Mountains and enters the Centerville Bottoms. 
These bottoms, which have a length of eight miles and an average 
width of three miles, are depressed below the general surface of the 
San Joaquin Valley plain about ten feet at the upper end and sixty 
feet at the lower end. The river flows through the area in several 
channels. The soil is very fertile and irrigation on Kings River was 
first begun here. Just below the bottoms the river is again confined in 
one channel and enters the ‘* Reedley Narrows.’’ The Narrows extend 
from a point about three miles north of the town of Reedley to the 
Southern Pacific Railroad crossing southeast of Kingsburg. The depth 
of the Narrows below the valley plain is 60 feet at the upper end and 
10 feet at the lower end. The remainder of the river channel is in a 
flat alluvial cone. 

Irrigation on the uplands or plains was first begun in the gail 2 Sev- 
enties on the north side in the vicinity of Fresno and also ‘west of 
Kingsburg, and on the south in the Hanford area. The bed of the 
river, outside the Reedley Narrows described above, being but little 
below the general level of the country, diversions were readily made at 
almost any point. The plain land being very fertile produced abun- 
dantly when irrigated, and rapid development resulted. Within the 
next ten years several large canals were completed and thousands of 
acres were irrigated. 

The Rancho Laguna de Tache, a Spanish grant, commonly known 
as the ‘‘Laguna Grant,’’ situated on the north bank of the river, in 
the vicinity of Laton, is the largest area of riparian land bordering on 
Kings River. For many years it was the source of great expense and 
annoyance to the canal companies and early settlers; nearly all the 
important canals were enjoined from diverting water from the stream. 
However, in nearly every case ‘‘a way out’’ was found and diversions 
were maintained and irrigation development extended. About 1892 
the Fresno Canal (one of the largest on the stream) was purchased by 
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English capitalists and in order to improve their water rights these 
interests also purchased the ‘‘Laguna Grant.’’ During the next few 
years most of the canal companies made compromise settlements with 
the owners of the ‘‘Laguna Grant,’’ or in some other way adjusted 
their appropriation so as to avoid further strife and litigation on 
account of the riparian rights. However, litigation over riparian rights 
was by no means the only litigation over the waters of Kings River. 
As the country developed and the canal diversions increased the water 
supply was insufficient to give the settlers the quantities which they 
deemed necessary for their needs. Especially was this true with the 
late summer run, beginning about July 15th of each year. There was 
thus produced great and lasting animosities between the several com- 
munities of settlers and owners along the entire valley course of the 
river. 

In the early development little attention was given to the matter 
of water measurement or to the amount of water diverted from the 
stream, and the measurement of flow and the length of time it was 
diverted by any given canal was very difficult to ascertain with any 
degree of \accuracy. Each engineer or canal superintendent was 
responsible to the water users under his canal to see that their full 
supply was being diverted. Such a method, while satisfactory as long 
as the flow of the river exceeded the combined capacity of all the canals, 
developed endless disputes and friction during low water stages. 


Most of the agreements and rights are based on the flow at Piedra, 
the U. S. Geological Survey gaging station above the highest irrigation 
diversion. The gage reading at Piedra is made and reported by the 
Weather Bureau at seven o’clock each morning, and diversions are 
made in accordance therewith until the next morning. During the 
spring months there is a large diurnal variation in the flow caused by 
the changes in the rate of snow melting, due to difference of temper- 
ature between day and night. The differenee between the daily max- 
imum and the minimum flow, in extreme cases, amounts to 50 per cent 
of the minimum at medium stages of the river. The maximum occurs 
in the morning and the minimum in the late afternoon or evening. 
As the official gage reading almost coincides with the maximum stage, 
when the river is affected by snow melting, the daily mean discharge 
is considerably overestimated. This condition is the cause of many 
of the difficulties encountered. 

About the year 1900 a hydrographic survey was made of the Kings 
area by the U. 8. Geological Survey, under the immediate supervision 
of Mr. J. B. Lippincott, as part of the general plan for ascertaining the 
water resources of the country, and the extent to which the arid lands 
could be redeemed by irrigation. The report was very favorable to the 
development of storage on Kings River. Two years later and imme- 
diately after the organization of the U. S. Reclamation Service, an 
appeal was made by certain public spirited citizens for federal aid. Mr. 
F. H. Newell, chief engineer of the U. S. Reclamation Service, 
responded and spent several months in endeavoring to establish cooper- 
ation and harmony between the many factions that had sprung up as a_ 
result of past litigation. But all efforts in this direction failed to 
accomplish the desired end and the Reclamation Service abandoned 
the project. 
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deemed necessary for their needs. Especially was this true with the 
late summer run, beginning about July 15th of each year. There was 
thus produced great and lasting animosities between the several com- 
munities of settlers and owners along the entire valley course of the 
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of water measurement or to the amount of water diverted from the 
stream, and the measurement of flow and the length of time it was 
diverted by any given canal was very difficult to ascertain with any 
degree of \accuracy. Each engineer or canal superintendent was 
responsible to the water users under his canal to see that their full 
supply was being diverted. Such a method, while satisfactory as long 
as the flow of the river exceeded the combined capacity of all the canals, 
developed endless disputes and friction during low water stages. 


Most of the agreements and rights are based on the flow at Piedra, 
the U. S. Geological Survey gaging station above the highest irrigation 
diversion. The gage reading at Piedra is made and reported by the 
Weather Bureau at seven o’clock each morning, and diversions are 
made in accordance therewith until the next morning. During the 
spring months there is a large diurnal variation in the flow caused by 
the changes in the rate of snow melting, due to difference of temper- 
ature between day and night. The difference between the daily max- 
imum and the minimum flow, in extreme cases, amounts to 50 per cent 
of the minimum at medium stages of the river. The maximum occurs 
in the morning and the minimum in the late afternoon or evening. 
As the official gage reading almost coincides with the maximum stage, 
when the river is affected by snow melting, the daily mean discharge 
is considerably overestimated. This condition is the cause of many 
of the difficulties encountered. : 

About the year 1900 a hydrographic survey was made of the Kings 
area by the U. S. Geological Survey, under the immediate supervision 
of Mr. J. B. Lippincott, as part of the general plan for ascertaining the 
water resources of the country, and the extent to which the arid lands 
could be redeemed by irrigation. The report was very favorable to the 
development of storage on Kings River. Two years later and imme- 
diately after the organization of the U. S. Reclamation Service, an 
appeal was made by certain public spirited citizens for federal aid. Mr. 
F. H. Newell, chief engineer of the U. S. Reclamation Service, 
responded and spent several months in endeavoring to establish cooper- 
ation and harmony between the many factions that had sprung up as a 
result of past litigation. But all efforts in this direction failed to 
accomplish the desired end and the Reclamation Service abandoned 
the project. 3 
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The extremely dry years of 1912 and 1913 forced the people to see 
the urgent need for storage if any further development were to be 
made. A mass meeting was called and an attempt made to have the 
people from the whole Kings River area attend. The results were not 
especially encouraging, but an organization was formed for the pur- 
pose of obtaining cooperation among the many conflicting interests 
on the stream. After three or four years of effort by public spirited 
men of the community an organization was created containing rep- 
resentatives of all the important interests, including the canal compan- 
les and riparian owners. This does not mean that they were agreed as 
to their respective rights; in fact they were wide apart, but they had 
begun to see the necessity for arriving at an agreement. if litigation were 
ever to cease and further development be accomplished. 

With the enactment of the California Irrigation Act, this organiza- 
tion resulted in the Kings River Conservation District Executive Com- 
mittee. The first real task before the committee was a settlement by 
agreement of existing rights, as the storage scheme contemplated that 
these rights should remain intact. Most. of the low and medium stage 


water rights had been defined by court decrees, judgments and agree- 


ments, but no complete data were available showing to what extent 
diversion and use had conformed with the claimed rights. It was appar- 
ent that. accurate records should be kept from year to year of all water 
diverted and that it would be desirable to have this work done by a 
state agency. A resolution embodying such a request was made at a 
meeting of the committee held in Fresno in October, 1917. 

The State Water Commission responded and agreed to furnish the 
service of an engineer during the irrigation season of 1918, provided 
all of the appropriators or users of water would agree to cooperate in 
making complete measurements and records of all diversions. 

The writer, as engineer for the State Water Commission, arrived in 
Fresno on December 27, 1917. The first step was to become familiar 
with the location and character of the various intakes. In this he was 
greatly aided by the officials and employees of the various irrigation 
companies. A number of canals were already equipped with gaging 
stations and most of the others immediately built stations in accord- 
ance with the request of the engineer. The Water Commission, through 
a cooperative arrangement, secured the use of twenty-one water stage 
recorders from the Bureau of Publie Roads, U. S. Department of Agri- 
culture, a sufficient number to place one on each canal to be measured 
and not already so equipped. With the coming of warm weather the 
number of canals diverting and the area irrigated increased rapidly. 

Those canals diverting near the foothills have clean channels, per- 
manent cross-sections, and relatively high velocities, and the ratings 
show very little change from year to year. On the lower river, canal 
gradients are very flat—in fact, in most cases less than one foot per 
mile. Raising or lowering a checkgate two or three miles down the ditch 
may have a noticeable effect on the rate of flow at the intake. At high 
stages of the river large quantities of sand are deposited in the upper 
reaches of the canals. In the late spring and early summer months, 
aquatic plants and tules grow abundantly, greatly decreasing the rate 
of flow. All these are factors in changing the rating. In one instance, 
no less than ten rating curves were used in-a year. 
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Daily diversion records were kept during the year 1918 on the fol- 
lowing canals: Alta, Gould, Fresno, Consolidated, Lake Lands, Peoples, 
Last Chance, Emigrant, Lemoore, Grant, ‘‘A’’, Island, Liberty, Turner- 
Riverdale, Little Mill Race, Big Mill Race, Reed, Crescent, Stinson, 
Beta Main, Jap, and Carmichael Slough. No satisfactory results were 
obtained on Beta Inside, Empire Canals Nos. 1 and 2, Blakely and 
Tulare Lake canals. ; 

At the end of the calendar year 1918 the data obtained under the 
immediate supervision of the writer were compiled in a printed report 
by the Water Commission and copies were made available to all inter- 
ested parties. It proved to be valuable information, as each appro- 
priator, knowing how much water he had used, could form a fairly 
accurate estimate as to his requirements. The irrigation interests fully 
realized that this work was just what was needed and that it should 
be continued over a period of years. The agreement with the Commis- 
sion was renewed and the work was continued through the year 1919. 

The run-off during the year 1919 was considerably below the nor- 
mal; in fact it was only a 58 per cent year. By the beginning of July 
there was not water enough to supply canals who were entitled to all 
of the low flow. This situation annually resulted in friction and dis- 
putes, which in recent years were greatly aggravated by personal ani- 
mosities. These companies fully appreciated the necessity for giving 
to an unbiased and disinterested agency the authority to supervise the 
division of the water at low stages of the river. The State Water 
Commission, having through its local representative acquired the con- 
fidence of these people as to its integrity and ability, appeared as the 
logical agency to undertake the work. A meeting of the interested par- 
ties was called on July 28th, at which the chairman of the Commission 
presided. The engineer of the Commission was given authority to act 
as water master during the remainder of the year 1919, and to distrib- 
ute to the canals entitled thereto the flow of the river up to the two 
thousand second-foot stage at Piedra in accordance with a schedule 
mutually agreed to. 

This, however, was only a beginning. Engineers and others inter- 
ested immediately set to work to extend the schedule. The reasons for 
this can be ascribed largely to the recognized need of settling all exist- 


ing water rights on the stream prior to the construction of the pro-- 


posed Pine Flat Storage project. Such a settlement had not been accom- 
plished through fifty years of expensive court litigation, during the 
course of which 137 suits had been initiated. Several schedules were 
proposed, only to be rejected as unsatisfactory by one or more rival 
claimants to the water. Sentiment, however, in the meantime, had 
erown strongly in favor of adopting such a schedule. On October 18th 
a meeting was held, at which nearly all canal interests having estab- 
lished rights were represented. The meeting unanimously passed reso- 
futions declaring itself in favor of agreeing on the adoption of a 
schedule of distribution, and placing its operation in the hands of a 
water master, acting under the authority and supervision of the State 
Wiater Commission. It was also decided that a working committee be 
selected, consisting of one member for each company. Plans of pro- 
cedure were discussed, which led to the decision that each company 
present a tentative schedule of its rights, to serve as a basis for discus- 
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sion. The committee also went on record as desiring and requesting 
that the engineer of the Commission be employed for the year 1920 
to carry on and continue his work and water measurements on Kings 
River. 

- Beginning with the year 1920, the scope of the work was consid- 
erably enlarged. Measurements were made and records kept of diver- 
sions on the lower river where no satisfactory results had been obtained 
heretofore. To furnish data especially desired by the Schedule Com- 
mittee, measurements were made of diversions in Centerville Bottoms 
and of seepage losses and return waters from the river channel. 

Much of what precedes is in a sense contemporary history and is 
given here briefly to show the sequence of events leading up to the 
most important step yet taken by the irrigation interests on Kings 
River, as regards a settlement of disputes on water rights—the adoption 
of the schedule agreement. 

Several meetings were held by the executive committee, and the 
engineers and attorneys, who had organized themselves into a board 
of engineers, and board of attorneys, were busy on the work assigned 
to them, when it was announced that the riparian suits (Stenson & 
Crescent vs. Lemoore) were set for trial in October. 

It was very apparent that if these suits came to trial, long and 
expensive litigation would result. No further progress on the organi- 
zation of the storage project would be made in the meantime and the 
benefits of much of the valuable work already done would be lost. 

At a meeting of the board of engineers, the gravity of the situation 
was discussed and a committee consisting of Messrs. J. B. Lippincott, 
L. A. Nares, and Chas. L. Kaupke, was appointed to prepare a tenta- 
tive agreement to be made and entered into by all water users on 
Kings River. This agreement provided that pending litigation be post- 
poned, that all water users submit arguments to the State Division of 
Water Rights (formerly State Water Commission), setting forth their 
claims to the waters of Kings River, and that the Division of Water 
Rights be requested to prepare a temporary schedule for the division 
and administration of the waters of Kings River for the year 1922. 
After being prepared by the legal department of the Division of Water 
Rights, it was resubmitted to the committee, the board of attorneys, 
and the board of engineers, and by them approved. Copies were then 
sent to each and every interest on the river with the request that it 
receive earnest and immediate consideration and also advising the 
recipients that a meeting would be held at an early date at which every 
interest claiming rights to the waters of Kings River would be requested 
to sign the agreement. The meeting was held on September 27, 1921. 
In less than two hours time thirty-five signatures were affixed, repre- 
senting more than 95 per cent of the appropriations and an area of more 
than 1,000,000 acres. 

The following is an abbreviated text of the agreement: 


WITNESSETH : 


That whereas, during the last twenty years the water users on Kings River 
have been endeavoring to reach agreements that would permit of the construction 
of the Pine Flat Reservoir for the conservation of the flood waters of Kings River, 
without successful accomplishment, the principal difficulty in connection therewith 
being the failure to agree on a schedule for the division of the waters. * * * The 
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schedules that have been presented during the past few months have no fundamental 
or radical differences that apparently would justify failure to reach some final 
eonclusion and it is, therefore, believed that some independent and impartial 
authority would have no serious difficulty in harmonizing them; and 

Whereas, * * * Said State Water Commission and Division of Water Rights 
have collected accurate and extensive measurements of the water of all the canals 
diverting water from Kings River during the past four years. ‘Their records have 
been accepted as accurate and satisfactory ; and 

Whereas, in addition, the Division of Water Rights had at its disposal numerous 
other state records as to the duty of water and the areas irrigated. By agreement 
of the parties interested, this Division has had charge of the distribution of the 
waters of Kings River up to a flow of 2000 cubic feet per second, measured at 
Piedra, and this service has been satisfactorily performed. The Division of Water 
Rights as the successor of the State Water Commission is the agency contemplated 
under the law of the state as the proper authority to which to appeal for the 
distribution and administration of the streams of the state among water users; 
and 

Whereas, * * * 

Now Therefore, the various canal organizations and individuals who are diverting 
water from Kings River, together with the owners of riparian lands thereon, in 
order to avoid litigation, strife and expense, and to accomplish a more just and 
effective distribution of the waters of the river to those entitled thereto, and to 
assist in the efforts for the construcion of a storage reservoir on Kings River for 
the conservation of flood waters and the development of underground water supply by 
pumping, and in consideration of the premises and the mutual covenants herein 
contained hereby enter into the following agreement for the preparation of a 
temporary schedule for the division of the waters of Kings River and its adminis- 
tration for the calendar year 1922, and it is hereby agreed: 

(a) That all corporations, districts, individuals and riparian owners, claiming 
rights to the waters of Kings River, submit arguments to the said Division of 


Water Rights of the Department of Public Works setting forth their claims to the 


waters of Kings River. 

(b) That the Division of Water Rights be requested to prepare a temporary 
schedule for the division of the waters of Kings River for the year 1922. 

(c) That this temporary schedule, which is to be prepared, may be varied by the 
Division of Water Rights to meet the requirements of different districts or sections 
of the area irrigated from Kings River for different seasons of the year. 

(d) That the acceptance of this agreement binds the parties signing it to the 
acceptance of the temporary schedule to be prepared by the Division of Water 
Rights, but on January 1, 1923, any canal company, individual or riparian owner, 
claiming water rights to Kings River, who has signed this agreement, may with- 
draw by serving on said Division of Water Rights written notice of intention to 
withdraw, which notice shall be served on or before October 1, 1922. As to all 
parties who have not withdrawn as aforesaid, the schedule shall continue in force 
from year to year, but any party shall have the right to withdraw at the end of 
any calendar year by giving the three months notice as herein above provided. 

(e) * * * 

(f) That the Division of Water Rights shall put a water master in charge of the 


river to interpret and administer the schedule and have control of the diversion 


works of the various canals. 

(g) That any canal company, individual water users or riparian owner may 
appeal to the Chief. of the Division of Water Rights from any decision of the 
water master, in which event all interested parties shall be notified by the Division 
of Water Rights so that they may be present at the hearing which shall be held by 
the said Chief of Division, and the decision of the said Chief of the Division shall be 
final. 


The Division of Water Rights accepted the task imposed upon it by 
this agreement, and after careful study of the evidence, arguments and 
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schedules that have been presented during the past few months have no fundamental 
or radical differences that apparently would justify failure to reach some final 
conclusion and it is, therefore, believed that some independent and impartial 
authority would have no serious difficulty in harmonizing them; and 

Whereas, * * * Said State Water Commission and Division of Water Rights 
have collected accurate and extensive measurements of the water of all the canals 
diverting water from Kings River during the past four years. ‘heir records have 
been accepted as accurate and satisfactory ; and 

Whereas, in addition, the Division of Water Rights had at its disposal numerous 
other state records as to the duty of water and the areas irrigated. By agreement 
of the parties interested, this Division has had charge of the distribution of the 
waters of Kings River up to a flow of 2000 cubic feet per second, measured at 
Piedra, and this service has been satisfactorily performed. The Division of Water 
Rights as the successor of the State Water Commission is the agency contemplated 
under the law of the state as the proper authority to which to appeal for the 
distribution and administration of the streams of the state among water users; 
and 

Whereas, * * * ayett 

Now Therefore, the various canal organizations and individuals who are diverting 
water from Kings River, together with the owners of riparian lands thereon, in 
order to avoid litigation, strife and expense, and to accomplish a more just and 
effective distribution of the waters of the river to those entitled thereto, and to 
assist in the efforts for the construcion of a storage reservoir on Kings River for 
the conservation of flood waters and the development of underground water supply by 
pumping, and in consideration of the premises and the mutual covenants herein 
contained hereby enter into the following agreement for the preparation of a 
temporary schedule for the division of the waters of Kings River and its adminis- 
tration for the calendar year 1922, and it is hereby agreed: 

(a) That all corporations, districts, individuals and riparian owners, claiming 
rights to the waters of Kings River, submit arguments to the said Division of 


Water Rights of the Department of Public Works setting forth their claims to the 


waters of Kings River. 

(b) That the Division of Water Rights be requested to prepare a temporary 
schedule for the division of the waters of Kings River for the year 1922. 

(c) That this temporary schedule, which is to be prepared, may be varied by the 
Division of Water Rights to meet the requirements of different districts or sections 
of the area irrigated from Kings River for different seasons of the year. 

(d) That the acceptance of this agreement binds the parties signing it to the 
acceptance of the temporary schedule to be prepared by the Division of Water 
Rights, but on January 1, 1923, any canal company, individual or riparian owner, 
claiming water rights to Kings River, who has signed this agreement, may with- 
draw by serving on said Division of Water Rights written notice of intention to 
withdraw, which notice shall be served on or before October 1, 1922. As to all 
parties who have not withdrawn as aforesaid, the schedule shall continue in force 
from year to year, but any party shall have the right to withdraw at the end of 
any calendar year by giving the three months notice as herein above provided. 

(e) * * * j 

(f) That the Division of Water Rights shall put a water master in charge of the 


river to interpret and administer the schedule and have control of the diversion 


works of the various canals. 

(g) That any canal company, individual water users or riparian owner may 
appeal to the Chief of the Division of Water Rights from any decision of the 
water master, in which event all interested parties shall be notified by the Division 
of Water Rights so that they may be present at the hearing which shall be held by 
the said Chief of Division, and the decision of the said Chief of the Division shall be 
final. 


The Division of Water Rights accepted the task imposed upon it by 
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documents submitted, and the diversion records of the canals during the 
past four years by the Division of Water Rights, prepared a schedule 
and appointed the writer water master to administer the same. 

As provided in section (b) of the agreement a budget, to the amount 
of $15,000, covering estimate of cost of administering the schedule and 
work incident thereto, was submitted to the executive committee and 
unanimously approved. In prorating the assessment among the various 
water users the work was divided into two divisions, with one-half of 
the assessment allotted to each. 

(1) Administration of the temporary schedule prepared by the 
Division of Water Rights for the year 1922. 

(2) Collecting engineering data to aid in the permanent settlement 
of water rights and for the consummation of the Pine Flat Storage 
project. Under division (2) it is contemplated to obtain: 


(a) Complete records of daily diversions by all canals. 

(b) Division of water between North Fork and the South Fork 
of lower Kings River. ° 

(ec) Flow into Tulare Lake and the San J pacuin River from 
Kings River. 

(d) Flow into Tulare Lake from other sources. 

(e) Return water studies. 

_ (f) Maintenance of automatic water stage recorder on Kings 

River at Piedra. 


The assessments levied on the various irrigation interests have been 
promptly paid, thus providing ample funds to carry on the work. The 
water master perfected his organization as soon as the occasion 
demanded. ‘Two assistants were employed soon after the beginning 
of the year: one with headquarters in Fresno and the other in Hanford. 
A gage observer was employed at Piedra, and telephone lines were 
extended which enabled the office to have reports of the gage reading 
on Kings River at that point twice daily, 6 o’clock a.m. and 6 o’clock © 
p.m., and oftener if necessary. Automatic gages were installed on Cross 
Creek and Tule River. Superintendents, headgate tenders and other 
employees of the various canal companies made gage readings and 
regulated headgates and weirs as directed by the water master. 

The schedule was rigidly administered from the beginning of the 
irrigation season until May 5th, and again from July 1st to the end of 
the calendar year. During the intervening period the river was in 
flood stage and the flow exceeded the combined requirements of the 
eanals and little supervision was necessary. The water master and his 
staff, however, were exceedingly busy. Records were kept and 
engineering data obtained as outlined under (2). In addition to this, 
the reclamation districts on the lower river and grain growers in the 
Tulare Lake Basin area were daily advised of the stage of the river at 
Piedra and forecasts were made of any changes of stage of the river 
as it affected them. 

At the time of this writing, near the end of the year 1922, the 
schedule agreement remains in full force and effect. Not one of the 
signers has seen fit to avail himself of the provision for withdrawing 
as provided in section (d) and in part as follows: “‘On January 1, 1923, 
any canal company, individual or riparian owner, claiming water rights 
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to Kings River, who has signed this agreement, may withdraw by 
serving on said Division of Water Rights written notice of intention 
to withdraw, which notice shall be served on or before October 1, 1922.”’ 
For the purpose of furnishing complete information to the water users 
of this year’s schedule operation, a report was prepared by the Division 
of Water Rights, giving the daily diversions by all canals, excepting 
those in Centerville Bottoms, the discharge of Kings River at Piedra, 
Elkhorn Grade and below Empire Weir No. 2, for the period of Janu- 
ary 1 to July 31, 1922. The report was made available to all signers of 
the agreement in ample time to permit a careful study thereof prior to 
October Ist. The fact that no one has withdrawn is the source of much 
gratification to the Division of Water Rights, as well as to the signers 
themselves. It is evident that they beleve the schedule, although not 
entirely satisfactory in its present form, to be a long step in the right 
direction, and that with some constructive revision it will ultimately 
bring about an amicable settlement of all water rights on Kings River, 
and thus prepare the way for the consummation of the Pine Flat 
Storage project. 
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CHAPTER VIII. 
LOWER SAN JOAQUIN RIVER HYDROGRAPHIC SURVEY. 


By HARRISON SMITHERUM, Assistant Hydraulic Engineer, 


It is a matter of record from measurements made on the San Joaquin 
River at Friant and near Newman, over a period of years, that a large 
portion of the flow of the river runs to waste annually. Seeking to 
utilize some of these surplus waters for the irrigation of their arid 
lands, the proposed Madera Irrigation District in January, 1916, filed 
an application with the State Water Commission for the diversion of 
5000 second-feet natural flow and 380,000 acre-feet annual storage 


of the waters of the San Joaquin River. In Septemher, 1919, the pro- 


posed district filed another application for the diversion of 3000 second- 
feet natural flow and 500,000. acre-feet annual storage. Additional 
large filings were made by other interests. Little or no data were 
available as to actual diversions and it was deemed necessary that an 
investigation of the various diversions and use of water be made. 

Such an investigation was also necessary to the Madera Irrigation 
District itself and on its organization, early in 1920, the district sought 
the cooperation of the State Water Commission, with the result that in 
June of that year a contract was entered into by which the District 
provided funds for a hydrographic investigation by the State Water 
Commission on the San Joaquin, Fresno and Chowchilla rivers. While 
the major part of the expense of the investigation has been provided by 
the district, the Division of Water Rights has also contributed a com- 
paratively minor amount to the work. 


Scope and Purpose. 


The investigation was to deal principally with the main San Joaquin 
River, including its mountain drainage area and the San Joaquin 
Valley portion to the lower end of the valley, together with the two 
tributaries, Fresno and Chowchilla rivers. Measurement and study 
was proposed as follows: 


(1) Flow in main San Joaquin, Fresno and Chowchilla rivers. 

(2) Diversions from above named streams. 

(3) Present use of water for irrigation. 

(4) Effect on irrigation of release of storage water’ from power 
reservoirs. 

(5) Return flow from irrigation in the main San Joaquin, Merced, 
Tuolumne and Stanislaus rivers. 


Cooperation. 


In addition to money provided as just noted, both the District and 
the Commission have supplied water stage registers for the work. The 
water resources branch of the Geological Survey and the interests using 
waters within the area investigated have cooperated in establishing 
measuring stations and furnishing available records. Acknowledg- 
ment is made for information received and courtesies extended by the 
officials and employees of these interests. 

Field work on the investigation began June 11, 1920. After a 
reconnaissance of the territory to be covered it was realized that 
5—21970 
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with the funds available, the nature of the country to be traversed and 
field conditions to be met precluded various phases of the work as 
outlined and it was decided that the major portion of the field work 
must be in the valley section and would be confined to the ascertainment 
of the discharges of the above mentioned streams and diversions there- 
from. 

The measurement of gravity diversions has been confined to con- 
trolled diversions, because of the number and character of outlets 
and the adverse physical conditions existing at many of them. The 
determination of the duty of water over the areas served by means 
of the measured flow at the intakes of canals is impossible, due to inter- 
change of water between canals. These conditions are found only on 
the San Joaquin River and will be discussed later. 

In addition to the measurement of the controlled gravity diversions 
from the streams in question, measurements on the San Joaquin River 
near Newman, in cooperation with the water resources branch of the 
Geological Survey, the Merced River near Livingston, the Fresno 
River at Madera, and the Chowchilla River above Buchanan, have been 
made. On Plate 9, page 66, will be found a map showing the terri- 
tory covered by this investigation and the various diversions and 
measuring points. 


SAN JOAQUIN RIVER. 


The San Joaquin River, with a mean annual flow of 2,000,000 acre- 
feet at Friant and a drainarge area of 1640 square miles, is the second 
largest stream of the valley. 

Entering the plains below Friant, it flows southwesterly to the point 
of confluence with Fresno Slough and ‘thence northwesterly to Suisun 
Bay. In its course to Suisun Bay the flow is greatly increased by many 
important tributaries draining the western slopes of the Sierras. 
During periods of peak run-off, the flow is further imereased by an 
uncertain overflow from the Kings River watershed, entering through 
Fresno Slough. Tributaries from the west side are of lttle importance. 

At Friant the river is shut in by bluffs, but it soon enters the low 
flood plain of the valley and at that point Gravelly Ford Canal diverts. 

‘‘Mhe surface of the valley is in brief a combination of the surface of 
a great number of alluvial fans originating at the mouths of the can- 
yons, through which the tributary streams discharge from the moun- 
tains into the valley.’’ 

‘Bach stream that enters the valley brings with it from the moun- 
tains a greater or smaller quantity of sand, gravel, or boulders. All 
or a part of this burden is deposited in the valley and the deposit 
constitutes the alluvial fan of that particular stream. The apex of 
each fan is the mouth of the stream canyon. From this apex it broadens 
and flattens until it coalesces at its periphery with other fans. The 
stream that built the fan usually spreads delta wise over it, discharging 
through a number of diverging channels into the trough of the valley,’’ 
(U. 8. G. S. Water Supply Paper No. 299.) . 

That portion of the San Joaquin Valley where are met the major 
problems of this survey lies wholly within the low flood plain of .the 
river and its various tributaries. The stream is confined by low banks 
and cut by numerous sloughs, which, after running for a distance in 
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with the funds available, the nature of the country to be traversed and 
field conditions to be met precluded various phases of the work as 
outlined and it was decided that the major portion of the field work 
must be in the valley section and would be confined to the ascertainment 
of the discharges of the above mentioned streams and diversions there- 
from. | 

The measurement of gravity diversions has been confined to con- 
trolled diversions, because of the number and character of outlets 
and the adverse physical conditions existing at many of them. The 
determination of the duty of water over the areas served by means 
of the measured flow at the intakes of canals is impossible, due to inter- 
change of water between canals. ‘hese conditions are found only on 
the San Joaquin River and will be discussed later. kay 

In addition to the measurement of the controlled gravity diversions 
from the streams in question, measurements on the San Joaquin River 
near Newman, in cooperation with the water resources branch of the 
Geological Survey, the Mereed River near Livingston, the Fresno 
River at Madera, and the Chowchilla River above Buchanan, have been 
made. On Plate 9, page 66, will be found a map showing the terri- 
tory covered by this investigation and the various diversions and 
measuring points. 


SAN JOAQUIN RIVER. 


The San Joaquin River, with a mean annual flow of 2,000,000 acre- 
feet at Friant and a drainarge area of 1640 square miles, is the second 
largest stream of the valley. 

Entering the plains below Friant, it flows southwesterly to the point 
of confluence with Fresno Slough and ‘thence northwesterly to Suisun 
Bay. In its course to Suisun Bay the flow is greatly increased by many 
important tributaries draining the western slopes of the Sierras. 
During periods of peak run-off, the flow is further increased by an 
uncertain overflow from the Kings River watershed, entering through 
Fresno Slough. Tributaries from the west side are of little importance. 

At Friant the river is shut in by bluffs, but it soon enters the low 
flood plain of the valley and at that point Gravelly Ford Canal diverts. 

‘‘he surface of the valley is in brief a combination of the surface of 
a great number of alluvial fans originating at the mouths of the can- 
yons, through which the tributary streams discharge from the moun- 
tains into the valley.’’ 

‘Bach stream that enters the valley brings with it from the moun- 
tains a greater or smaller quantity of sand, gravel, or boulders. All 
or a part of this burden is deposited in the valley and the deposit 
constitutes the alluvial fan of that particular stream. The apex of 
each fan is the mouth of the stream canyon. From this apex it broadens 
and flattens until it coalesces at its periphery with other fans. The 
stream that built the fan usually spreads delta wise over it, discharging 
through a number of diverging channels into the trough of the valley,’’ 
(U. 8. G. S. Water Supply Paper No. 299.) | | 

That portion of the San Joaquin Valley where are met the major 
problems of this survey lies wholly within the low flood plain of the 
river and its various tributaries. The stream is confined by low banks 
and cut by numerous sloughs, which, after running for a distance in 
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SAN JOAQUIN RIVER MEASURING STATIONS 
@) AT FRIANT 

HEAD OF LONE WILLOW SLOUGH 

(© NEAR NEWMAN 

(©) AT DURHAM FERRY BRIDGE 

FRESNO RIVER MEASURING STATIONS 
(A) NEAR KNOWLES 

(B) AT MADERA 

CHOWCHILLA RIVER MEASURING STATIONS 
(A) Above BUCHANAN 

ABOVE SIERRA VISTA RANCH 

(©) BELOW SIERRA VISTA RANCH 

MERCED RIVER MEASURING STATIONS 
@) 4 MILES BELOW LIVINGSTON 

(@) % MILES ABOVE MOUTH 
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SAN JOAQUIN RIVER CONTROLLED DIVERSIONS 


(1) GRAVELLY FORD CANAL 
© ALISO CANAL 
(3) BROWNS SLOUGH 
@ LONE WILLOW SLOUGH - CHOWCHILLA AND COLUMBIA CANALS. 
(5) HERWINGHAUS SLOUGH AND MOWRRY CANAL 
TRANQUILITY PUMP WO.! 
TRANQUILITY PUMP NO.2 
va CANAL PUMP 


(G) OUTSIDE CANAL 
SAN JOAQUIN AND KINGS RIVER (MAIN) CANAL 


di) HELM CANAL 

(12) HELM DITCH 

(3) TEMPLE SLOUGH 

(@) BLYTHE CANAL 

(15) SANTA RITA SLOUGH AHD POZO EXTENSION CANAL 
(@) syPHoN sous 

(7) EAST SIDE CANAL 


SAN LUIS ISLAND CANAL 

(9) rartesson WATER CO. PUMP 

(20) EL SovLo PuKP 

(2D) WHITE HALL ESTATE PUMP 

(Z2)) NAGLE-BURKE IRRIGATION DISTRICT PUMP 


or SIDE IRRIGATION DISTRICT PUMP 






BYRON- BETHANY IRRIGATION DISTRICT 
@) EAST CONTRA COSTA WATER CO. AND KNIGHTSEN IRRIGATION DIST PUMP 
FRESNO RIVER CONTROLLED DIVERSIONS 
(1) MADERA CANAL AND IRRIGATION GO. 
(2) STOCKTON CANAL 
@) BONITA CANAL 





i Wha CHOWCHILLA RIVER CONTROLLED DIVERSION 
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SAN JOAQUIN RIVER 
HYDROGRAPHIC. INVESTIGATION 


LEGEND 
© GAGING STATIONS MAINTAINED BY DIVISION OF WATER RIGHTS. 
“@ GAGING STATIONS MAINTAINED BY WATER RESOURCES BRANCH, U.S.G.S. 
&  GAGED BY DIV. OF WATER RIGHTS. GAGE READINGS BY OTHERS THAN DIV. OF WATER RIGHTS. 
A. PUMP RECORDS BY INTERESTS OPERATING SAME. 
© CONTROLLED GRAVITY DIVERSIONS. 
© PUNP DIVERSIONS. | : 
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the same general direction as the river, reunite with it forming a broad 
swampy area which is often submerged. Canals, dams, levees and 
irrigation systems within this area have served to reclaim extensive 
areas. Other large areas of undeveloped or only roughly developed 
wild grass pasture lands still remain that are subject to inundation 
through river and slough outflow, together with water from controlled 
diversions. | i 
Roughly, this flooded area extends along both sides of the river 
between the Aliso Canal and the mouth of the Merced River, except 
for that portion on the west side of the river between Mendota Dam 
and a point two miles above the head of Pick Anderson Slough. 
Diversion points within this area are accessible only over difficult 
roads, which grow worse as the river rises. At flood stages these diver- 
sions can be reached only by boat or by horse drawn vehicle, the latter 
a hazardous undertaking without intimate knowledge of the country. 
Between the Gravelly Ford Canal in section 8, T 13 S., R17 E., 
and the mouth of the Merced River, many of the sloughs have been con- 
trolled and have become parts of irrigation systems. Others, while 
uncontrolled, are important factors in the irrigation of wild pasture 
lands. These, together with the artifical canals cut into the banks of 
the river, constitute the gravity diversions from the San Joaquin 
River. 
There are fifteen gravity diversions controlled by structures; more 
than twenty uncontrolled sloughs, which take water at various stages of 
the river; innumerable small sloughs and overflow channels taking 
water only at extreme high stages; and all these divert from the San 
Joaquin River in that portion of its course between the Gravelly Ford | 
Canal and the mouth of the Merced River, a distance by. river of 
approximately eighty miles. 


Problems Encountered. 


The uncontrolled sloughs along both sides of the river present many 
difficulties of measurement. Diversion points are not readily acces- 
sible and a large portion of the water diverted is returned to the river. 
Many of the sloughs divert water from, or return water to, the river 
depending on the stage of the river and depth of inundation of the 
surrounding country. The areas served by these diversions are unpre- 


‘pared or only roughly prepared wild grass pasture, which are also 


subject to overflow and may receive return or waste water from con- 
trolled diversions. These latter present no unusual problems in the 
measurement of amounts diverted other than the difficulty of obtaining 
entirely satisfactory records of daily discharge which difficulty is due 
to operation of check gates below gaging stations. 

The Hast Side Canal is an exception to the above. Due to numerous 
waste gates between the intake and Bear Creek, to provide for the pass- 
ing of water diverted by uncontrolled sloughs and river overflow, it was 
necessary to locate the measuring station on the canal just above the 
Stevinson Colony. During flood stages of the river the canal may be 
supplied entirely by this cross-country water. 

The areas served by these diversions consist both of lands cultivated 
for alfalfa and annual crops, and lands flooded and swamped for wild 
grass hay and pasturage or for reclamation from alkali. These areas are 
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held in large tracts, owned by the interests controlling and operating 
the diversions. : 

Within the cultivated areas on the west side of the river, there is 
a complicated interchange of water between canal systems; the lower 
diversions receive waste water from irrigated areas supplied by higher 
diversions, and areas served are extensive and irregular in shape, mak- 
ing determination of duty impossible. 

The wild grass lands served by the controlled diversions lie princi- 
pally on the east side of the river. These areas are at best only roughly 
prepared for swamping by high check levee systems. The areas actu- 
ally receiving water can be determined only by detailed surveys. The 
waste and return flow from this swamp irrigation is large, but because 
it is returned to the river in. the same channels with water diverted by 
uncontrolled sloughs and river overflow it is unmeasurable. 

The canals serving this area divert from the river and run north 
across the trough of the country. There is much interchange of water 
between canals together with water diverted by uncontrolled sloughs 
and river overflow. It is not uncommon, during flood stages of the 
river, for the headgates on lower diversions to remain closed, the canals 
being supplied entirely by an upper diversion or by a combination of 
return flow from swamp irrigation, overflow from the river and water 
diverted by uncontrolled sloughs. 

The determination of the duty of water under these conditions is 
impractical. 


Measuring Stations. 


Three gaging stations valuable to the investigation are maintained 
on the San Joaquin River by the United States Geological Survey: one 
at Friant, one near Newman, below the mouth of the Merced River, and 
one below the mouth of the Stanislaus. The latter station was estab- 
lished in 1922 for the measurement of return flow from irrigation. A 
measuring station on the river at the head of Lone Willow Slough is 
maintained jointly by the San Joaquin Light and Power Corporation, 
Southern California Edison Company, and Miller and Lux, Incor- 
porated. This station is used principally as a control station for the 
release of stored water from power reservoirs and for the allotment of 
water to the canals having the first rights on the river, namely, the 
San Joaquin and Kings River Canal and Irrigation Company’s main 
eanal, and the Chowchilla Canal: The station is of little value during 
flood flows due to overflow of river banks above the station. | 


Diversions. 


At present there ‘are fifteen controlled gravity canals and sloughs 
and ten major pumping plants diverting from the San Joaquin River, 
named in their order down stream as follows: 

(1) Gravelly Ford Ganal; (2) Aliso Canal; (3) Browns Slough; 
(4) Lone Willow Slough, Columbia Canal, Chowchilla Canal; (5) 
Herminghaus Slough and Mowry Canal; (6) Tranquillity Pump No. 1, 
Fresno Slough; (7) Tranquillity Pump No. 2, Fresno Slough; (8) 
Firebaugh Canal Pump; (9) Outside Canal; (10) San Joaquin and — 
Kings River (Main) Canal; (11) Helm Canal; (12) Helm Ranch 
Ditch; (13) Blythe Canal; (14) Temple Slough; (15) Santa Rita 
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Slough and Pozo Extension Canal; (16) Siphon Slough; (17) Hast 
Side Canal; (18) San Luis Island Canal; (19) Patterson Water Com- 
pany; (20) El Solyo Ranch; (21) Whitehall Estate; (22) Naglee- 
Burke Irrigation District; (23) West Side Irrigation District; (24) 
Byron-Bethany Irrigation District; (25) Knightsen Irrigation District 
and Hast Contra Costa Water Company. 

The diversions in the San Joaquin delta have not been considered 
within the scope of this survey and have not been investigated. 


FRESNO RIVER. 


The Fresno River with a drainage area of 272 square miles heads in 
the low Sierras. Dependent upon rainfall for its water supply, the flow 
is intermittent, and without storage very undependable for irrigation. 
The important flow occurs between the months of December and June. 
The bed of the stream is practically dry during the remainder of the 
year. 


Measuring Stations. 


At present there are two gaging stations on the Fresno River, one 
near Knowles, maintained by the United States Geological Survey, and 
one at Madera, maintained by the Division of Water Rights. 


Diversions. 


There are three canals diverting from the Fresno River, namely: 
Madera Canal and Irrigation Company, Stockton and Bonita canals. 
The Madera Canal and Irrigation Company serves from 8000 to 10,000 
acres annually. The Stockton and Bonita canals are used to irrigate 
lands on the Bonita and Monte ranches owned by Miller and Lux. The 
Stockton Canal is used to flood wild pasture land, while the water 
diverted by the Bonita Canal is used for the irrigation of alfalfa. 


CHOWCHILLA RIVER. 


The Chowchilla River, draining an area of 268 square miles, is 
similar in origin and fiow to the Fresno River. It flows in a south- 
westerly course along the northern boundary of Madera County and 
thence northwesterly to its junction with the San Joaquin. About * 
ten miles below Buchanan the stream forks into three channels: Ber- 
enda Slough, Ash Creek and Chowchilla River. During the season 
of maximum run-off, Ash Creek and Berenda Slough carry the bulix 
of the flow. The Chowchilla River by means of temporary dams across 
the bed of Ash Creek earries the entire low water flow. 


Measuring Stations. 


Three stations are maintained on Chowchilla River by the Division 
of Water Rights: one in the foothills above Buchanan, the others above 
and below Sierra Vista Ranch, respectively. The two latter stations 
are used to determine the water diverted by the Sierra Vista Ranch. 
Being located below the forks of the stream the measured flow at these 
stations is not comparable to the flow above Buchanan, except during 
periods of low flow. 


Ag 14 9 Ne 
Diversions. 


Aside from wild grass irrigation by flooding practiced on the lower 
reaches of the stream, the only irrigation system on the Chowchilla 
River is that of the Sierra Vista Ranch near Minturn. 


WORK DONE. 
Progress in 1920. 

June and July were spent in a reconnaissance of the territory and in 
making intermittent current meter measurement on the various canals 
and streams within the scope of the investigation. KH ollowing the recon- 
naissance, automatic water stage recorders were installed at the 
previously selected points en the main diversions as rapidly as possible, 
and by November 1st twelve such stations were established. Included 
among these were the five canals diverting water at that season of the 
year. Three diversions, namely, Henninghouse Slough, Santa Rita 
Slough and Siphon Slough, presented unfavorable conditions for obtain- 
ing continuous records and were not equipped with measuring stations. 

Current meter measurements were continued throughout the year 
on the canals and return flow measurements made on the main San 
Joaquin and several tributaries. 

The results of these measurements are available through the Division 
of Water Rights in a report entitled ‘‘Report of San Joaquin River 
Hydrographic Survey for 1920.”’ - 


Progress in 1921. 


During 1921 water stage registers were installed on all gravity diver- 
sions at previously established measuring stations as soon as the canals 
began to divert, and a continuous record was kept throughout the year. 
Current meter gagings were taken on all canals as often as possible, the 
average being one gaging per week on each canal, to establish station 
rating curves. In general the canals and sloughs have low gradients 
and the rating stations are affected by the operation of check gates and 
the ponding of overflow water below the stations, making frequent 
measurements necessary. 

Measuring stations equipped with staff gages were rated and main- 
tained on Fresno River near Madera, on the three canals diverting 
from the Fresno River, on the Chowchilla River above and below the 
Sierra Vista Ranch, and on the Merced River below Livingston. 

In addition to the above, measurements were made on the San Joaquin 
River near Newman in cooperation with the United States Geological 
Survey, on the lower Merced in the study of return flow and on mis- 
cellaneous diversions and tributaries not equipped with rating stations. 

The results for 1921 are embodied in a report entitled ‘ ‘Report on 
San Joaquin River Hydrographic Survey for 1921.”’ 


Progress in 1922. 


The work during 1922 has been similar to that of 1921. 

The measuring stations on the Fresno River, Fresno River diversions, 
and Chowchilla River, were equipped with water stage registers. Addi- 
tional stations, equipped with water stage registers, were established on 
the Chowchilla River above Buchanan and on the San Joaquin and 
Kings River Canal (Main) one mile below the head. The station on the 
lower Merced was replaced with a cable station, equipped with a water 
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stage register, some four miles upstream from its former location at 
Milliken Bridge. In August an additional water stage register was 
installed on the Mereed River near the mouth for the measurement of 
return flow from irrigation. 

_ It has been possible, as noted above. to gradually enlarge the field 
of the investigation during successive seasons. At the same time the 
accuracy and general reliability of the work has also advanced, the 
whole without materially increased expense. These results have been 
brought about through greater efficiency of the engineering staff made 
possible mainly by close personal contact and familiarity with the 
numerous problems recounted earlier. 


 ~ 
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CHAPTER IX. 


: LEGAL DEPARTMENT. 
Character of Work Performed. 


The legal work of the Division of Water Rights has grown steadily 
with the increasing volume of work handled by the Division, until the 
full time services of an attorney have become necessary. Legal advice 
is constantly required in connection with every activity of the Division. 
Questions of great variety and complexity are continually presented 
by applications filed before the office. Every case referred from a 
Superior Court involves legal advice and assistance to the Division in 
fulfilling its function as a referee and each stream system adjudication 
undertaken has its legal problems for solution. Frequent oral advice 
is called for by engineers of the Division relative to legal considerations 
both procedural and substantive; perplexing details of office adminis- 
tration and procedure constantly arise, necessitating interpretations as 
to the scope and meaning of provisions of the ‘‘Water Commission 
Act,’’? which act has received practically no interpretation by court 
decision; written opinions are filed on questions of especial importance ; 
contracts are drawn; official orders, certificates, and forms are prepared ; 
conferences and hearings are attended in behalf of the Division; appear- 
ance is made in court when necessary; assistance is rendered in the 
preparation of stipulations for the settlement of water disputes; legal 
correspondence is conducted by the attorney; and letters, submitted by 
people from all parts of the state, seeking information relative to the 
law applicable to water rights and claims, are answered. 

California water law is especially difficult of ascertainment due to 
recognition of both riparian and appropriative rights. The Water 
Commission Act throws light upon the doctrines of appropriation, but 
there is no act defining riparian rights and the law relative to both 
riparian and appropriative rights can be approximated only after 


reference to numerous court decisions, which are often apparently con-- 


flicting in terminology as well as in result. This situation is responsible 
for a heavy demand for information general and specific on the subject 
of water rights, and though many of the inquiries made are not clearly 
within the jurisdiction of the Division, they are, nevertheless, answered 
and as definitely as possible whenever the Division believes it can 
be of service in assisting to clear up a water problem. Many intricate 
questions arise upon which opinion can be given only after careful 
study. | 

Legislative reforms and provisions needed are from time to time 
noted and drafted for enactment. In 1921 bills were presented before 
the legislature for the purpose of strengthening weak points in the 
‘“Act’’ and making the law more adaptable for service to the water 
users of the state. These defects come to light only as problems arise. 
At the next session of the legislature additional changes will be pro- 

posed by bills drafted to increase the efficiency of the Division in 
seething its work. 

On large stream systems a ahs ae of practical difficulty remains 
after water rights have been decreed. Actual distribution of water in 
times of scarcity necessitates accurate apportionment and fluctuating 
stream flow demands vigilant head gate adjustment. Obviously one 
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management is essential to prevent mistake and insure fair play. Also, 
a decree can only be successful as it is administered. In view of the 
importance of this work and the increasing demand therefor a study of 
- water master control in other states has been undertaken and is in 
course of progress with the purpose of formulating any additional 
legislation on the subject that may appear advisable. 

In the above it has been attempted to set forth in a general state- 
ment the work conducted by the legal department of the Division and 
no attempt has been made to go into a detailed review which could be 
made to occupy many pages and which would not be appropriate in this 
report. Briefly the work of the legal department along the lines above 
indicated is increasing alone with the volume of work transacted by 
the Division. This increasing activity is commensurate with the ever 
erowing demand for water and the keener contention for its acquisi- 
tion and control and for safeguarding rights claimed. 


Opportunity for Settlements Out of Court. 


_ As a disinterested body with the means of ascertaining the essential 
facts of a case without a tedious hearing the Division is able to bring 
together litigants.and prospective litigants where a court with its 
more formal procedure would fail. In the past, parties in interest or 
their attorneys and Division representatives, usually the chief, an 
engineer and the attorney, through the medium of an informal con- 
ference, have been able to gather around the table and in the light of 
facts ascertained by the Division, arrange a settlement by stipulation 
or agreement. This work has been accomplished with considerable 
satisfaction to all concerned and with a saving of time and expense that 
has been very appreciable. A day of conference may save a week of 
trial and reach a more desirable and final result. This valuable service 
has been rendered many water claimants, as witness such instances as 
the San Pedro Creek reference from the Superior Court of San Mateo 
County and the North Fork of Cottonwood Creek reference from the 
Superior Court of Shasta County and the Hat Creek reference from the 
same court which is in course of settlement by stipulation. This method 
of procedure is also frequently employed to dispose of protested applica- 
tions and contests arising in the course of adjudication work. 


- The Tulare Case. 


On July 6, 1915, the Tulare Water Company filed an application to 
appropriate 2000 cubie feet of water per second from Kern River 
flowing through Buena Vista Slough. September 26, 1919, the execu- 
tive member of the State Water Commission entered an order rejecting 
the application, and December 17, 1919, the Commission as a whole 
affirmed this order of the executive member, which was based upon the 
conclusion that there was no unappropriated water. The Tulare 
Water Company thereupon applied to the Superior Court for a writ of 
mandate. The Superior Court sustained a demurrer to the complaint 
and held that mandate did not he. Upon appeal the District Court of 
Appeal reversed the court below and directed that the demurrer be 
overruled (34 Cal. App. Dec. 987). Upon hearing before the Supreme 
Court the trial court was directed to overrule the demurrer and hear 
the cause on the merits. This decision of the Supreme Court was 
rendered December 12, 1921, and since that date no action has been 
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taken by the Tulare Water Company to set the case for trial on the 
merits. ‘The decision is reported in Volume 187, California Reports, 
at page 533. 

Since the publication of the Tulare case decision a broadcast impres- 
sion has spread throughout the state which has been frequently and 
lustily voiced to the effect that the ‘‘wings of the Water Commission 
have been chpped,’’ and that the Division of Water Rights as succes- 
sor to the State Water Commission has been confined within a narrow 
field of activity. This impression is without foundation in law or in 
fact and is based upon the idea that all applicants are entitled to 
permits, that upon the refusal of a permit an applicant may receive a 
writ of mandate for the asking, only showing an application in due 
form, and so compel the issuance of a permit, and that the Division of 
Water Rights has been deprived of discretion and reduced to a per- 
functory organization, a recording office for applications and permits. 

The Tulare decision was rendered upon appeal from a ruling on 
demurrer. The petition alleged facts which established an application 
in due form for beneficial use and alleged unappropriated water. The 
demurrer admitted the facts pleaded and therefore admitted that the 
application was in due form, that it was made for a beneficial use, 
and that there was unappropriated water. The contention of defendant 
was that a Water Commission decision was final and that mandamus 
therefore did not lie. The Supreme Court decision negatived this 
contention. It in effect said that if the Superior Court upon evidence 
submitted should find that the application was in due form, that it 
was made for a beneficial use and that there was unappropriated water 
it should issue a writ of mandate directing the Water Commission to 
issue a permit. And the Supreme Court therefore overruled the demur- 
rer and directed that the Superior Court hear the evidence as to exis- 
tence or non-existence of the facts pleaded and admitted by demurrer. 

But the Tulare decision does not deprive the Division of the right to 
investigate and compile data and hold hearings and ascertain the exis- 
tence or non-existence of unappropriated water and to decide according 
to its findings of fact; it does not hold that. an applicant upon presen- 
tation of an application duly executed and in form is entitled to a per- 
mit as of right; it does not hold that the presence of unappropriated 
water is not essential to secure a permit; it does not decide that 
writs of mandate are available without proving the existence of those 
facts which entitle a complainant to a certain action by an official 
body; it does not command the Division to issue a permit; it does not 
disturb the order rejecting the application of the plaintiff water com- 
pany. 

As to the instant case the decision merely disposes of the demurrer 
and opens the way for a trial on the merits. It remains for the Tulare 
Water Company to prove the pre-requisite facts and the Division of 
Water Rights contends that at least one essential fact does not exist, to 
wit, unappropriated water. 

That the Tulare decision could not reduce the Division of Water 
Rights to a perfunctory existence can not be disputed for that decision 
has no relation to two out of three important divisions of work handled 
by the Division, to wit, stream system adjudication of all appropriative 
rights involved, and determination by court reference procedure of all 
water rights whether riparian or appropriative. 
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That the Tulare decision has not even reduced the Division of Water 
Rights to a perfunctory existence as regards jurisdiction over applica- 
tions, is evidenced in the following paragraphs: 

The Appellate Court in its decision declared it to be the duty of the 
Commission to investigate and determine and upon finding no unap- 
propriated water to reject an application, as witness the following 
language : 


‘When an application is filed for the appropriation of water of 
a stream it is incumbent upon the Water Commission to approve 
the application if it fully ecomplhes with the provisions of the act 
and the necessary facts exist—that is to say, that the water applied 
for is unappropriated and subject to appropriation and that it is 
intended to be used for beneficial purposes.’’ 

““But wt 1s not the duty of the Water Commission to approve 
every application which is in the prescribed form. As it is only 
water that is subject to appropriation, or is unappropriated, that 
may be applied for under the act, the commission must investi- 
gate under section 10 of the act, and determine whether the water 
applied for is in fact subject to appropriation or is unappropriatéd. 
If any of the essential facts necessary for the approval of the appli- 
cation are wanting, it is the duty of the Commission to refuse tol 
approve it. But neither the approval or rejection of an applica- 
tion is a final judgment reached after a hearing and determination 
of the question involved.’’ 


The Supreme Court did not negative the expression above quoted 
from the Appellate Decision and the Supreme Court decision is author- 
ity only on the point at issue, to wit, whether on facts pleaded and 
admitted by demurrer (an application in due form, unappropriated 
water, beneficial use) a writ of mandate lies. 

The application stands rejected today months after the decision. 
Were a writ of mandate issuable upon merely showing an application 
in due form certainly the company would have asked for it. This long 
delay seems to indicate the interposition of legal obstacles between the 
Tulare decision and a writ, and one chief obstacle, it is maintained, 
is the proof of unappr opriated water. 

The Division of Water Rights has continued to. function without 
hindrance, and as extensively, vigorously, and efficiently as ever did 
the Water Commission. Its investigation work towards determination 
of existence or non-existence of unappropriated water in connection 
with applications to appropriate continues and the evidence resultant 
from such work will assist in reaching a correct final determination 
in such cases as may be reviewed by the courts. Also, the value of 
such technical investigation of purely physical problems is everywhere 
admitted and this very work in nearly all cases satisfies applicants 
whose applications are rejected, because the water applied for does 
not exist. 

In conclusion it is here pointed out that as a matter of law the Divi- 
sion of Water Rights has not been restricted in scope of operation and 
that as a matter of fact no determination of the Division has yet been 
reversed and that though its determinations are subject to review we 
are not for that reason impotent. Court decisions are also subject to 
review by higher courts. 
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CHAPTER X. 
UNDERGROUND WATER DEVELOPMENT. 


The general subject of underground water and its great and increas- 
ing importance in California needs no comment, as the trend of develop- 
ment in this direction is well known. With the tremendous increase in 
pumping from ground water in recent years, however, a series of new 
problems, both physical and legal, have been encountered, and with 
the solution of these problems the Division of Water Rights must nec- 
essarily be intimately connected. 

The conflicts arising over the ownership and use of water flowing on 
the surface of the ground can be, and have been in many eases in Cali- 
fornia, most distressing and injurious to the best interests of the state. 
Here, the physical facts can be directly ascertained. How much greater 
then is the possibility of misunderstanding or conflict over the use of 
an underground supply, where the facts are always obscure and in some 
cases not susceptible of close determination. 

The question of how to proceed with the fullest possible utilization 
of the remaining underground sources of supply without a repetition of 
the earlier conflicts over surface rights or possible loss of capital 
through ill-advised projects is occupying the attention of many individ- 
uals and concerns in this state at the present time. This is particu- 
larly true in the southern part, where, most surface supplies having 
been appropriated many years ago, later projects have been forced 
to depend on the underflow for their water supplies. This chapter will 
be devoted to a discussion of the more recent problems brought to the 
attention of the Division. 

By far the greater part of the use of underground water for irri- 
gation has come about since 1899. In the decade since 1909 the increase 
has been specially marked and two-thirds of the 868,000 acres so irri- 
gated at the time of the last census has been developed in the last ten 
years. 

The following table, taken from data gathered by the United States 
Census Bureau, shows for the last three census dates the total acreage 
irrigated in the state as compared with the total irrigated by pumping 
from underground sources. It is especially noteworthy that while in 
the last decade the total irrigated area has increased fifty-four per cent 
the area irrigated from underground water has increased two hundred 
and fourteen per cent, almost exactly four times as fast. It is also 
noteworthy that while in 1909 only ten per cent of the total area was 
irrigated from underground sources, this had increased to twenty-one 


per cent in 1919. 
TABLE 6. 


Increase in Irrigated Acreage in California. 
Total Acreage irrigated 


Year acreage from underground 
irrigated sources 
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Increase Per cent Per cent 
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The subject must be considered in both its physical and legal aspects. 
In a surface water problem the physical facts, while often intricate 














and difficult to obtain, can after all be obtained with sufficient accur- 
acy, and it is the awkward and involved legal situation involving the 


opposing doctrines of prior appropriation and of riparian rights, that — 


ereates the most serious obstacles to harmonious development. With 
underground water the case is exactly the reverse. The physical facts 
can be approximated only with great difficulty while the. legal situa- 
tion on the other hand is comparatively clear. 


Legal Aspects. 


As laid down by the courts, the rule governing the use of under- 
ground waters is, briefly, that a natural ground water supply is a 


‘common benefit for all overlying lands, and that each land owner is 


entitled to a reasonable use from this supply in common with all other 
overlying land owners. Use of the ground water supply is also allowed 
on distant lands when there is a surplus over and above the reasonable 
use of the overlying land owners. 

It will be seen that the above rule allows a wide use of the under- 
ground water supplies, and does not restrict it to a few fortunate indi- 
viduals owning land along a stream, as does the riparian doctrine. It 
affords the basis for the orderly development and distribution of all 
such sources of supply, which development as indicated by the figures 
quoted, is increasing rapidly, and is of the greatest importance to the 
progress and prosperity of the whole state. 

This rule of the courts has not, however, been followed by delegating 
definitely to an administrative body the duty of applying its admirable 
principles. The Water Commission Act, under which the Division of 
Water Rights functions, states in section. 42 in part as follows: 


‘*Whenever the terms stream, stream system, lake or other body 
of water or water occurs in this act, such term shall be interpreted 
to refer only to surface water, and to subterranean streams flow- 
ing through known and definite channels’’. 


This definition is not at all clear legally, and it is manifestly impos- 
sible for the Division, when receiving applications, to investigate each 
ease and determine whether or not the water applied for is “‘ flowing 
through known and definite channels’’. It is the practice of the Divi- 
sion to notify parties desiring to file applications for underground water 
of the limitations of section 42 and to further advise them as follows: 


‘“‘It is therefore unnecessary to apply if the waters to be devel- 
oped are merely percolating waters. The Division of Water 
Rights advises, however, that application be made even in the 
‘ease of percolating waters developed on the public domain (by 
boring wells, driving tunnels, or other methods) so that the appl- 
cant may have a stronger ‘record protection’ in case conflict later 
arises with others who enter the public land upon which the devel- 
opment is situated’’. 


If, after receipt of this letter, the party still desires to file an appli- 
cation, it is accepted and filed in the regular manner and acted on in 
due time. Large numbers of such applications have been received, 
indicating a general desire for state supervision of underground water 
supplies. 
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Physical Aspects. 


The impression prevailed generally in the past, and still persists to 
an unfortunate extent that the supply of underground water is inex- 
haustible, on account of the great depth and extent of some of the 
underground basins. It is clear, however, that over a period of years, 
no more water can be drawn out of the ground than goes into it, with- 
out a gradual lowering of the level of the water surface, and an event- 
ual depletion of the basin. 

The amount of water being supplied to the underground basin each 
year, or annual replenishment, is the first item to be taken up in the 


technical investigation of a ground water situation. This replenish- 


ment consists mainly of the percolation from the channels of the stream 
or streams traversing the basin. To obtain the amount of the percola- 
tion necessitates stream measurements of great accuracy, since it is 
often but a small percentage of the total flow. Inaccuracies may be 
introduced by the fact that there are other sources of replenishment 
than percolation from the stream beds. Such sources might be direct 
accretion to the ground water from rainfall on the basin, from flood 
run-off of minor streams and gullies, which as a practical matter are 
unmeasurable, return water from irrigation of aan land, sup- 
plies from inter-connected adjacent basins, ete. 

The amount of water withdrawn from the basin, or the annual draft, 
must also be obtained. This consists first of the direct draft by pump- 
ing for irrigation and domestic use, which is readily ascertainable: 
Springs, swamps or artesian wells may be the cause of additional drafts. 
Evaporation from the surface of the ground or from swamps is diffi- 
cult to estimate accurately, but may be the cause of a large loss from 
the underground supply, and finally, if the basin is not of the ‘‘closed”’ 
type, that is, if there is an underground outlet to a lower basin or to 
the ocean, a very large draft may exist which it may not be possible 
to directly measure. 

By the above it is not meant to convey ‘the j impression that it is impos- 
sible to ascertain the physical facts regarding underground water. 
This is not the case, for it is possible in each case to secure data suffi- 
ciently accurate for the purpose in mind. However, such data to be 
of value must be the result of a painstaking and intensive investiga- 
tion, which often must extend over more than one season. The Divi- 
sion of Water Rights and its predecessor, the State Water Commission, 
have directed or assisted in several such investigations, all of which 
have been successful in obtaining the desired data. One of these inves- 
tigations was carried on by the Commission for three years at an 
expense of $30,000, and included probably the most complete study 
ever made of an underground water situation. It was possible at the 
conclusion of this study to closely balance the replenishment against 
the draft, the basin being of the closed type, and to evolve the relation 
between the amount of water flowing in the stream and the percola- 
tion therefrom. The work resulted in an agreement whereby it was 
possible to proceed with the construction of a large reservoir on the 
headwaters of the stream. 

Summarizing the above statements, the law of underground waters 
is in conformity with the needs of the state, allowing full. development. 
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Administration and direction, however, are lacking. The physical 
facts ean be determined by proper investigation. 


“Spreading” of Storm Waters. 


The topography and climatic conditions in the southern portion of 
the state have resulted in the development of a method of conservation 
of water in that section which is relatively new in the art of irrigation. 
Surface storage of flood waters has been known and practised the world 
over for a long time. Underground storage of these waters and their 
recovery by pumping or by gravity, at the lower end of a subterra- 
nean basin, was brought about by demand for water and the lack of fea- 
sible surface reservoir sites. 

The slopes of the stream channels are steep, making available sur- 
face storage very expensive. The run-off is flashy, the variation 
between normal summer flow and mean annual flow being exceedingly 
large, and the variation between wet and dry years such that excessive 
reservoir capacity is needed to furnish hold-over storage, when any- 
thing like the entire run-off of the stream over a long period of years 
is to be conserved. 

The lack of available surface storage sites has been compensated 
for in a measure by the deposition in the stream beds themselves of: 
alluvial material, and the formation at the mouth of the streams of 
debris cones. Flood water is readily absorbed in these cones under 
natural conditions. Much of the low flow of the streams in the summer 
time is maintained by the gradual draining out of the alluvial deposits 
saturated by the fiood flow of the preceding winter. 

The spreading of flood waters developed because the draft from var- 
ious basins had become larger than the natural replenishment. As the 
name implies, the flood waters are spread by artificial means over a 
larger surface of porous ground than the stream would naturally 
occupy. The results obtained have been gratifying. | 

The most notable example of such spreading is that of the Water 
Conservation Association on the upper Santa Ana River. The associa- 
tion, composed of the various water and ditch companies diverting 
water from the Santa Ana River, assisted by the counties interested, 
has been very ‘active in spreading and sinking the flood flows of the 
river on the upper debris cone of the river near Redlands. Accurate 
records of the amounts spread each year have been kept since 1912, 
and show the maximum to have been 82,000 acre-feet in 1922, and the 
minimum to have been 3000 acre-feet in 1913. A’ comparison of well 
levels in the San Bernardino Valley covering the period 1911-1921 
proves conclusively that the spreading has resulted in raising the aver- 
age well levels in the valley from ten to twenty feet. The cost of such 
spreading is said to be about fifteen cents per acre foot. The opera- 
tion has proved so successful that the Association has lately applied 
to the Division of Water Rights to appropriate 150 cubic feet per sec- 
ond in addition to the original filing for 240 eubic feet. per second, 
making a total of 390 eubie feet per second, or 19,500 southern Cali- 
fornia miner’s inches, to be diverted. 

A number of other applications have been received by the Division 
for the appropriation of water for spreading purposes. The appli- 
cants desire to spread storm waters and thereby raise or maintain the 
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ground water levels in many southern California basins. Among these 
are the San Jacinto, Perris, Coachella, San. Bernardino, Antelope, San 
Fernando and smaller valleys. In some cases these applications have 
been actuated by proposed surface storage developments upon the 
streams applied for as sources. 

The difficulties arismg in connection with these applications lie in 
establishing the fact of beneficial use of the water appropriated. In 
a surface diversion, even including storage, the water impounded or 
diverted from the stream may be measured and seen. Its course to 
the place of use can be followed and the water used measured and 
identified as that diverted or stored. Establishing the fact of beneficial 
use is a simple matter of observation and measurement. 

With an appropriation for underground storage, it is difficult in 
some cases to determine even the amount stored, unless there is an 
actual taking of the water out of the stream through ditches. Some 
spreading comprises merely the placing of obstructions and check dams 
in the stream channel to retard the flow, and it is difficult to measure 
the increased percolation caused by artificial methods over that natur- 
ally occurring. 

Once the water is placed underground, it becomes impossible to 
trace its movements without intensive investigation. The question 
arises aS to whether the water is used by those in whose interest the 
application was made, by other users in the same or a distant locality, 
or whether it passes on beyond the wells and pumps and is evaporated 
or is lost in the ocean. 

The controversies which arise as a result of this uncertainty occur 
where it is desired to make an appropriation for diversion or storage 
upstream from the proposed spreading diversion. Spreading per se 
can not be considered an appropriation any more than surface storage, 
unless the water so spread or stored is beneficially used. Unless this 
use can be shown, the applicant for spreading can not claim a basis of 
right upon which to receive a license, or to object to upstream diversion 
or storage. The solution of the problem would be a statute defining 
what constitutes beneficial use by spreading. 
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Overdraft from Basins. 


Another question is that of the over-appropriation, or overdraft, of 
subterranean basins. The principles laid down in various cases by the 
Supreme Court of correlative rights as between overlying landowners, 
and of the superior right of the overlying owner as against the exporter 
to distant lands, are just and equitable as long as there is no overdraft 
upon the basin. When, however, the development of ground water has 
reached and exceeded the safe yield of the basin, and the water levels are 
persistently falling from year to year, regardless of climatic conditions, 
additional pumping even for use upon lands overlying the basin should 
be restricted unless the replenishment can be increased by artificial 
methods, for it means a gradually increasing pumping lift for all 
pumps, which may eventually prove prohibitive, and the ultimate 
reduction of the water available to each irrigator to a quantity less than 
the amount sufficient to sustain plant growth. 

The condition of overdraft exists or is being approached in some 
sections of the state at the present time, and if the rapid rate of develop- 
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ment oceurring during the last few years is maintained in the future, 
without artificial replenishment, serious results will ensue. 


Underground Water Legislation. 


Generally speaking, the need of legislation relative to ground water 
is to put into practical effect the rules already laid down by the courts. 
The Division of Water Rights has administrative jurisdiction over 
surface water, and.partially so over sub-surface water. However, the 
surface and ground water supplies are so intimately related physically 
that one can not be satisfactorily administered without consideration 
of the other. The water does not change with its disappearance under- 
eround and subsequent recovery, and the two classes of water rights, 
surface and underground, when on a single source should not be 
differentiated either physically or legally, as they apply to the same 
water. The recent spreading applications connect surface flow and 
underflow directly, as the water is taken from the one and delivered to 
the other, to be later recovered and beneficially used. 

Mr. Francis Cuttle of Riverside, president of the Conservation Asso- 
ciation whose spreading operations on the Santa Ana River have been 
noted, says in a letter on this subject: 


‘“The only suggestion I have is that the law should be amended 
so as to give the State Water Commission jurisdiction over under- 
eround waters. I have in mind the tremendous expense and long 
drawn out litigation that has been gone through between the city 
of San Bernardino, the city of Riverside, and the Riverside Water 
Company, covering nearly a year of actual trial at court, involving 
the expenditure of over $100,000 to the parties to this litigation, 
and it is not likely that much will be accomplished when all of this 
expense and trouble has been incurred.’’ 


Recommendations. 


The Division of Water Rights recommends that legislation be adopted 
covering the following points in connection with underground water: 

Defining beneficial use in connection with spreading and underground 
storage, and amending the present technical requirements of applica- 
tions to allow this type of filing to be readily handled. 

Authorizing the ascertainment of physical facts relative to the water 
supply of underground basins where overdraft exists or threatens, and 
the withholding of further permits for diversions from such basins 
when in the judgment of the Division the beneficial draft exceeds the 
water crop. 

Requiring that application be made to the Division for the appro- 
priation of underground water whenever the same is to be used on other 
than overlying lands. : 
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CHAPTER XI. 
FINANCIAL STATEMENT. 


The following table shows the income and expenditures of the Divi- 
sion of Water Rights since July 29, 1921, the date on whch the act 
organizing the State Department of Public Works became effective. 


TABLE 7. 
FINANCIAL STATEMENT. 
STATE DEPARTMENT OF PUBLIC WORKS, 
DIVISION OF WATER RIGHTS. 
Statement of Income and Expenditures for the period July 29, 1921, to June 30, 1922, 








INCOME. 
Appropriations— 
Salaries of Commissioners—Chapter 13—1921_~__________ $389 75 
puppert——Chapter: 905—1921 22. ee ee 71,280 79 
Survey Water Resources—Chapter 411—1921______________ 20,0385 038 
Treasury Revolving Fund—Chapter 854—1921____________ 416 07 
——_+——_——. $92,121 64 
Contributiye funds— 
San Joaquin Hydrographic Investigation Fund ___-________ $2,407 OL 
City, OF (San Luis Obispo: Hunde ea Se ee ee eee 500 00 
Samisgacintoe Munda _ 2 sins ao Sra are ae | a eee 1,502 37. 4,409 38 
Total, \iwCome:. 1 i! elt tts She Pee as tee ee eee pe gee oes. S0 Oot Ue 
EXPENDITURES 
Appropriations— 
Administration ~ 2.2. WE SI Ree eee Pl oe ere ee eee ee $23,511 45 
ER DLC OU Gs Ve ss tree ies a ee ee ee 48,801 59 
Adjudicationgstl) JR PRMTT. bet tse Tet ery ees erry 7,166 13 
Stream Gaging—Cooperative U. S. Geological Survey_____- 9,729 63 
San Jacinto Fund—Chapter 411—1921________________ ee) 2 OT 244 
—— $92,121 64 
Contributive funds— . 
Sane Jacinto ~~ Pund 22S 22 2a eee Se ee nee eee $1,502 37 
mity Vor (San sls (Oprspo undies eee ee ee eee 500 00 
San Joaquin Hydrography Investigation Fund______________ 2,407 01 4,409 38 
Totalsexpenditures: |: e320 Jie Get ee 2 eee eee $96,531 02 
Fees collected and credited to General State Fund_________-__-_-_-____ $16,958 41 


The income statement is segregated by funds, and those under the 
heading ‘‘Contributive Funds’’ were not supplied by state appropria- 
tion, but by outside interests. The expenditures are similarly divided 
into ‘‘ Appropriations’’ and ‘‘Contributive Funds,’’ and the first item 
is segregated by functional activities. 

To complete the record since the submission of the last biennial 
report of the State Water Commission, there has been prepared also a 
‘financial statement covering the period July 1, 1920, to July 29, 1921. 
This statement will be found in Appendix VI, on page 114. 


Fees. ‘ 


Fees in the amount of $16,958.41 were collected in the period July 
29, 1921, to June 30,.1922, and have been transmitted to the State 
Controller and deposited in the state treasury to the credit of the 
general fund of the state, in accordance with the requirements of the 
act creating the office. The fees include those received for filing applica- 
tions, in connection with the issuance of permits, and miscellaneous 
charges, such as for copying and certifying records, the main portion, 
however, coming from the permit fees, which are collected on a sliding 
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scale basis as set forth in the act. The amounts of such fees received 
during the last five years by the Division and its predecessor, the State 
Water Commission, have been as follows: 


Pos A MIIOAO. $4,157 73 
OE Sh SE See. SRS i ee oc 3,999 55 
Roper oss OF oetnE io! to Misigw oth ie wt 6,769 76 
Pros SI EPL PON Wot To froane ert _. 16,660 70 
Faly 99,1921 to Furie BO, 19gB!08! pert sou To 16,958 41 


A very large increase of fees received is noted during the last two 
years. This has been due to increased activity of the office in issuing 
a greater number of permits, and also permits for larger projects. The 
Division of Water Rights has, since July 29, 1921, collected and remit- 
ted to the Controller approximately 18 per cent of the amount of money 
expended during the same time from state appropriations. 


> 
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APPENDIX TI. 


SALINITY INVESTIGATIONS IN THE SACRAMENTO AND SAN 
JOAQUIN DELTA. 


The salinity of the waters of lower Sacramento and San Joaquin 
rivers during the season of low flow is a serious problem confronting 
the owners of three hundred thousand acres of rich agricultural land. 
Several cities and towns are also concerned. 

Sacramento and San Joaquin rivers discharge annually an average 
of approximately 33,000,000 acre-feet and this enormous volume of 
fresh water formerly swept the salt water out of the delta of these 
two rivers during the periods of high flow and acted as a barrier in 
keeping it out. But of late years the irrigation draft has become so 
great in the summer and fall that the river water in the lower delta 
becomes at times highly impregnated with salt and unfit for agricultural 
or domestic use. 

The State Water Commission (predecessor of the Division of Water 

Rights) recognized the seriousness of this problem of increasing 
salinity in 1916. The First Biennial Report (p. 88) noted the proba- 
bility that increased diversion from the summer flow of the Sacramento 
and San Joaquin rivers might cause a correspondingly increased 
encroachment of salinity into the delta. The Commission took some 
water samples from the rivers in this area and from Suisun Bay during 
October, 1916, and again in September, 1919, but no results of impor- 
tance were obtained. 
» The light rain and snow fall of the winter of 1919-1920, and the 
large rice acreage planted in the Sacramento Valley indicated that the 
salinity condition would in that season become worse than ever before 
known. At the request of the River Lands Association, and with funds 
furnished by this organization, the Water Commission undertook a 
far more comprehensive plan of investigation. A deseription of the 
work carried on during this season is contained in the ‘Third Biennial 
Report of the State Water Commission’’ and need not be repeated 
here. The graphical analyses of water samples taken during the season 
is reproduced herein, however, in essentially the same form for the 
purpose of comparing salinity conditions of the year 1920 with those 
of the succeeding two years. 


Investigation Work in 1921 and 1922. 


The work begun in 1920 has been carried on in much the same manner 
during the periods of low river flow in the summer and fall of 1921 
and 1922. 

Because of the decreased area affected during the past two seasons it 
has been unnecessary to maintain so many observation stations as in 
1920. The number and location of stations at which samples were taken, 
as well as the period under observation, is shown for each of the various 
years in the accompanying tabulation and map. (See Plate 10.) 

The observers were instructed to take the samples on alternate days 
during daylight hours about two hours after the tidal peak, and in 
moving water unaffected by local influences, then to mail the samples 
promptly to the office of the Division. 
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APPENDIX I. 


SALINITY INVESTIGATIONS IN THE SACRAMENTO AND SAN 
JOAQUIN DELTA. 


The salinity of the waters of lower Sacramento and San Joaquin 
rivers during the season of low flow is a serious problem confronting 
the owners of three hundred thousand acres of rich agricultural land. 
Several cities and towns are also concerned. 

Sacramento and San Joaquin rivers discharge annually an average 
of approximately 33,000,000 acre-feet and this enormous volume of 
fresh water formerly swept the salt water out of the delta of these 
two rivers during the periods of high flow and acted as a barrier in 
keeping it out. But of late years the irrigation draft has beeome so 
great in the summer and fall that the river water in the lower delta 
becomes at times highly impregnated with salt and unfit for agricultural 
or domestic use. 

The State Water Commission (predecessor of the Division of Water 

Rights) recognized the seriousness of this problem of increasing 
salinity in 1916. The First Biennial Report (p. 88) noted the proba- 
bility that increased diversion from the summer flow of the Sacramento 
and San Joaquin rivers might cause a correspondingly increased 
encroachment of salinity into the delta. The Commission took some 
water samples from the rivers in this area and from Suisun Bay during 
October, 1916, and again in September, 1919, but no results of impor- 
tance were obtained. 
» The light rain and snow fall of the winter of 1919-1920, and the 
large rice acreage planted in the Sacramento Valley indicated that the 
salinity condition would in that season become worse than ever before 
known. At the request of the River Lands Association, and with funds 
furnished by this organization, the Water Commission undertook a 
far more comprehensive plan of investigation. A description of the 
work carried on during this season is contained in the ‘‘Third Biennial 
Report of the State Water Commission’’ and need not be repeated 
here. The graphical analyses of water samples taken during the season 
is reproduced herein, however, in essentially the same form for the 
purpose of comparing salinity conditions of the year 1920 with those 
of the succeeding two years. 


Investigation Work in 1821 and 1922. 


The work begun in 1920 has been earried on in much the same manner 
during the periods of low river flow in the summer and fall of 1921 
and 1922. 

Because of the decreased area affected during the past two seasons it 
has been unnecessary to maintain so many observation stations as in 
1920. The number and location of stations at which samples were taken, 
as well as the period under observation, is shown for each of the various 
years in the accompanying tabulation and map. (See Plate 10.) 

The observers were instructed to take the samples on alternate days 
during daylight hours about two hours after the tidal peak, and in 
moving water unaffected by local influences, then to mail the samples 
promptly to the office of the Division. 











SALINITYZOBSERVATION STATIONS MAINTAINED BY DIVISION OF WATER RIGHTS. 
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SACRAMENTO & SAN JOAQUIN DELTA 
SHOWING SALINITY OBSERVATION STATIONS 
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The object in taking the samples approximately two hours after the 
tidal peaks was to secure data for both maximum and minimum salin- 
ity conditions. As pointed out in the Third Biennial Report (p. 92) 
there is a lag of some two hours after high tide before maximum 
salinity is reached and a corresponding lag after low tide before mini- 
mum salinity is reached. This lag is doubtless to be explained by. the 
fact that the reversal in tidal current does not come at the peak of the 
tide, but from one and one-half to two and one-half hours later. This 
will be understood if one stops to consider that the tidal peaks are some 
six hours later at Sacramento than at Collinsville and therefore after 
high tide is reached at Collinsville, and the water level begins to fall 
at that point, there must continue for a time a tidal current toward 
Sacramento until an equilibrium is established with up-river points. 
The reverse is, of course, true at low tide. 

The samples received have been tested for chlorine in the office of the 
Division by titration with silver nitrate, the parts of chlorine being 
expressed in parts per 100,000. To obtain parts of salt the results are 
multiplied by 1.65. 


Graphical Analyses of Results Obtained. 


Besides the accompanying map (Plate No. 10) there are contained 
herein three plates illustrating graphically the salinity conditions as 
they have been observed in the delta by the office of the Division during 
the past four years. Plate No. 11 has been designed to illustrate the 
relation between salinity in the delta and the flow in the Sacramento 
and San Joaquin rivers. Plates No. 12a and No. 12b have been designed 
to better illustrate the comparative advance and retreat of salinity in 
the delta at similar dates in different years. It is quite clear from the 
graphs that Sacramento River has an important influence upon salinity 
conditions at points on San Joaquin River below Georgiana Slough, 
and that San Joaquin River has little or no effect upon salinity at points 
on Sacramento River. 

There is unanimous agreement among students of the problem that 
if sufficient discharge be maintained in the Sacramento and San Joaquin 
Rivers the salt water can be kept back and the menace of increasing 
salinity removed from the delta.. There is as yet, however, no agree- 
ment as to what would be sufficient discharge to accomplish this pur- 
pose. There are as yet insufficient data upon which to safely base 
a close estimate of minimum flow. 

One of the principal obstacles to basing such an estimate upon the 
results of investigations already made is the difficulty in establishing 
closely the river discharge at Sacramento because of the tidal influence 
there. At low stages of the river the tide alone may cause a variation 
of as much as three feet in the water level, thereby making it exceed- 
ingly difficult to establish a satisfactory gaging station. 

To establish the approximate flow of Sacramento River at Sacramento 
in the years 1919, 1920, and 1921, data obtained at or near that point 
by the State Engineer’s office have been used. For the year 1922, no 
records of flow at Sacramento were obtainable and the flow has there- 
fore been established approximately by taking the sum of the com- 
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River at Nicolaus, and American River at Fairoaks, where gaging 
stations were maintained by the United States Geological Survey. 

While it is appreciated that there is a considerable diversion by 
pumping for irrigation between these stations and the city of Sacra- 
mento, there is also no doubt a very considerable return flow. The 
records obtained in 1921 by the State Engineer’s office for this set of 
three stations overlaps for a period of 106 days the record maintained 
by the same office at Sacramento, and there is noted a 7 per cent 
inerease between the upper and Jower sets of stations. There are no 
available data on return flow in this section of the river but the data 
given in Appendix IIT is interesting in this connection. 

There are considerable variations in daily river discharge and there 
are also considerable variations in salinity conditions as revealed by 
the samples taken, so that the graphs of Plate No. 11 must be considered 
as representing average conditions of maximum daily salinity rather 
than exact conditions for particular days. 

The data obtained in 1919 were meager and the results obtained 
unsatisfactory. 


Conclusions. 


The difficulty in exactly determining the flow of water into the 
delta, the rapidity with which the rate of flow changes, and the very 
apparent lag in time between the date on which the flow arrives at a 
critical stage and the date when the effect of that critical stage becomes 
apparent in samples taken, makes impossible at this time any exact 
determination of the amount of flow required to keep the water to any 
specific degree of freshness in the delta. 

It would appear that there will probably be no apparent increase in 
salinity as a result of the continuation of low flow for a brief period, 
but that the same flow continued for a longer period may bring about a 
marked increase in salinity conditions. 

It appears clear that with a combined discharge of less than 15,000 
second-feet in the two rivers there very soon begins an increase in the 
saline content of the water at Oakland-Antioch ferry, and that in 
years of extreme low summer flow the salinity at this pomt may become 
as high as 900 parts chlorine in 100,000. 

It appears probable that soon after the combined flow of Sacramento 
and San Joaquin rivers falls to 7500 second-feet it may be expected 
there will begin an increase in the salinity at Antioch, and that this 
increase may in a season of minimum flow reach a maximum of at least 
735 parts chlorine in 100,000. In years more nearly approaching 
normal a minimum combined discharge from the two rivers approxi- 
mating 4000 second-feet will probably prevent the salinity increasing 
beyond 250 parts chlorine per 100,000 at Antioch. 

At Jersey on Jersey Island it appears the salinity increase becomes 
marked soon after the combined river discharge falls to 4000 second- 
feet and may reach a condition of 325 parts chlorine. in 100,000 in 
years of extreme low flow. In years more nearly approaching normal 
when the combined river discharge falls little below 4000 second-feet 
it is probable the salinity at this point will not exceed 35 parts chlorine. 

At Central Landing on Bouldin Island it does not appear that there 
is any marked increase in salinity until shortly after the combined 
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River at Nicolaus, and American River at Fairoaks, where gaging 
stations were maintained by the United States Geological Survey. : 

While it is appreciated that there is a considerable diversion by 
pumping for irrigation between these stations and the city of Sacra- 
mento, there is also no doubt a very considerable return flow. The 
records obtained in 1921 by the State Engineer’s office for this set of 
three stations overlaps for a period of 106 days the record maintained 
by the same office at Sacramento, and there is noted a 7 per cent 
increase between the upper and lower sets of stations. There are no 
available data on return flow in this section of the river but the data 
given in Appendix IIT is interesting in this connection. 

There are considerable variations in daily river discharge and there 
are also considerable variations in salinity conditions as revealed by 
the samples taken, so that the graphs of Plate No. 11 must be considered 
as representing average conditions of maximum daily salinity rather 
than exact conditions for particular days. 

The data obtained in 1919 were meager and the results obtained 
unsatisfactory. 


Conclusions. 


The difficulty in exactly determining the flow of water into the 
delta, the rapidity with which the rate of flow changes, and the very 
apparent lag in time between the date on which the flow arrives at a 
critical stage and the date when the effect of that critical stage becomes 
apparent in samples taken, makes impossible at this time any exact 
determination of the amount of flow required to keep the water to any 
specific degree of freshness in the delta. 

It would appear that there will probably be no apipitunits increase in 
salinity as a result of the continuation of low flow for a brief period, 
but that the same flow continued for a longer period may bring about a 
marked increase in salinity conditions. | 

It appears clear that with a combined discharge of less than 15,000 
second-feet in the two rivers there very soon begins an increase in the 
saline content of the water at Oakland-Antioch ferry, and that in 
years of extreme low summer flow the salinity at this point may become 
as high as 900 parts chlorine in 100,000. 

It appears probable that soon after the combined flow of Sacramento 
and San Joaquin rivers falls to 7500 second-feet it may be expected 
there will begin an increase in the salinity at Antioch, and that this 
increase may in a season of minimum flow reach a maximum of at least 
735 parts chlorine in 100,000. In years more nearly approaching 
normal a minimum combined discharge from the two rivers approxi- 
mating 4000 second-feet will probably prevent the salinity increasing 
beyond 250 parts chlorine per 100,000 at Antioch. 

At Jersey on Jersey Island it appears the salinity increase becomes 
marked soon after the combined river discharge falls to 4000 second- 
feet and may reach a condition of 325 parts chlorine in 100,000 in 
years of extreme low flow. In years more nearly approaching normal 
when the combined river discharge falls little below 4000 second-feet 
it is probable the salinity at this point will not exceed 35 parts chlorine. 

At Central Landing on Bouldin Island it does not appear that. there 
is any marked increase in salinity until shortly after the combined 








NOTE: SALINITY CURVES INDICATE MAXIMUM SALINITY DURING DAYLIGHT HOURS 


RELATION OF SALINITY IN THE SACRAMENTO-SAN JOAQUIN DELTA TO RIVER DISCHARGE 
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discharge of the two rivers falls below 1500 to 2000 second-feet. It 
will reach a maximum of at least 75 parts chlorine in 100,000 in years 
of extreme low flow, but during years in which the minimum combined 
flow of the two rivers remains above 4000 second-feet will probably 
remain below 10 parts chlorine. 

Sacramento River at Emmaton begins a very rapid increase in salinity 
soon after the flow at Sacramento reaches the 2000 second-foot stage. 
Jt may reach a maximum of 475 parts chlorine in years of extreme low 
flow. When the flow of Sacramento River at Sacramento is maintained 
above 3000 second-feet the salinity at Emmaton appears to remain below 
50 parts chlorine. 

Rio Vista appears to suffer no marked increase in salinity until after 
the Sacramento River at Sacramento falls to the 1000 second-foot stage 
and will reach a maximum of at least 235 parts chlorine in years of 
extreme low flow. During years when the flow is maintained above the 
3000 foot stage there will probably not be in excess of 4 parts chlorine 
at Rio Vista. 

A decrease in the winter and spring flood run-off by storage, an 
increase or deerease in the amount of return flow caused by up-river 
diversions for irrigation, or the deepening of the river channels by 
dredging for the benefit of navigation may bring about important 
changes in the salinity problem confronting the delta region. 

Some 300,000 acres of the richest agricultural land in the state depend 
upon the river flow through the delta for an irrigation supply diverted 
at points where the water becomes impregnated during the season of low 
flow with the salt of ocean water. In 1920 this entire area drew from a 
supply containing in excess of 30 parts chlorine (50 parts salt) peg 
100,000. 

This menace mgy be met, as has been heretofore proposed, either by 
the construction at a point below the delta of some collapsible dam to 
hold back the salt water at times of low river flow, or it may be met by 
regulation of the river flow to some safe minimum through the operation 
of storage reservoirs in the mountains. The correct solution is only — 
to be found by an extended study of a multiplicity of diverse factors. 
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APPENDIX II. 


INVESTIGATION IN CONNECTION WITH PERMITS IN SACRA- 


MENTO VALLEY FLOOR. 
Irrigation Development and Relation to Division of Water Rights. 


Within the last ten years the development of irrigation in the Sacra- 
mento Valley has advanced with remarkable rapidity. The causes of 
this advance are numerous. In former years the raising of grain with 
no irrigation was found to give ample return upon the investment. 
Later, with the increase in land values and the ‘‘ wearing out’’ of the soil 
from year after year of grain farming, the necessity for products 
yielding greater returns became apparent. Such a change demanded 


the development of irrigation. As a whole the Sacramento Valley, from > 


considerations of its topography, soil, climate and water supply, was 
admirably adapted for such development. The land was such that the 
cost of preparation, leveling, construction of canals, ete., could be 
reduced to a minimum. There was practically no clearing to be done. 
Although conditions were such that a gravity supply of water could not 
be economically secured, it was found that the development by pump- 
ing from the Sacramento River with comparatively low lifts was entirely 
feasible and compared very favorably with the cost of gravity supply 
elsewhere. 

As one of the greatest causes in the growth of irrigation in the 
valley, the development of the rice industry must be prominently 
mentioned. The growing of rice in the Sacramento Valley began to 
assume an important place in about the year 1916. .In the upper 
portions of the valley there were some lands which had been thought 
unfit for any crop, but which proved to be very well adapted for the 
erowth of rice. With a very decided increase in the price received for 
rice from 1915 to 1919, the acreage of this crop was increased to a 
remarkable extent. 

As practically all of the irrigation development in the valley has been 
brought about. within recent years, the acquirement of the necessary 
water rights by the majority of the various projects diverting water 
has been through application to the Division of Water Rights under the 
terms of the Water Commission Act. Such applications for appro- 
priation of water from the Sacramento River commenced to be filed 
about 1915 and the number received each year increased very rapidly 
up to 1920. The extent of the applications upon which permits have 
been issued, as to number and area covered, is shown on the accompany- 
ing map, Plate 13, page 100. On this map the total valley agricul- 
tural area north of Sacramento has been given as the outer boundary, 
the area of the projects under permit is shaded and the application 
numbers, indicative of the relative priorities, are shown opposite the 
respective points of diversion from the river. In the accompanying 
Table 16, all permits granted to October 15, 1922, within the valley 
area have been listed. 

The valley agricultural area north of Sacramento, as shown on the 
map, totals about 2,070,000 acres, and the total acreage under permit, 
369,947 acres, amounts to about 18 per cent of that area. 

Th addition to the applications upon which permits have been issued, 
as given in Table 16, there have been received forty-four applications 
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within the valley upon which action has not yet been taken. Included 
in this group there are two applications covering the Iron Canyon 
Storage Project calling for 3170 second-feet for 284,363 acres. Omit- 
ting these two applications, those remaining, upon which action is 
pending, have applied for a total of 2753.9 second-feet for a total area 
of 225,729 acres. 

In Table 8 a segregation as to source has been made of both applica- 
tions upon which permits have been issued, and those upon which action 
is pending. In the tabulation of the latter, those of the Iron Canyon 
‘Project have been omitted. 


TABLE 8. 


Segregation of Pending and Permitted Applications in the Sacramento Valley as to Source. 

















Applications upon which pera *Applications upon which action 





have been issued is pending 
Source 
Amount, Amount, 
No second-feet Acreage No. second-feet Acreage 
Sacramento River__-......__-_.__--.-=_- 175 25,148.36 3317,556.91 | 21 2,146.82 191,633 
Trough of Colusa Basin._...._...---._ 19 2179.33 320,609.70 | 2 181.00 7,490 
Pesineriniyete wee 3 750.00 41,116.20 | 7 218.35 14,205 
ec gE iE peeepatbellia ts A Reape went lelpe REA. it 5 eR DS ee AP 1 10.00 267 
Small tributaries, sloughs and drains__ .__- 15 180.13 312,276.00 | 11 197.73 12,134 
etalon te 7. AOS USE LLL 97 6,137.04 369,947.01 | 42 2,753.90 225,729 





om, ae tabulation omits two applications covering the Iron Canyon Project and amounting to 3,170 second-feet for 
acres. 
1Five permits include both Sacramento River and Trough of Colusa Basin as source. 
2120.78 second-feet issued for either Sacramento River or Trough of Colusa Basin as source. 
321,611.8 acres covered by permits from both Sacramento River and other sources, Trough of Colusa Basin and 
Sycamore Slough. 


Field Work. 


In conformity with the terms of the Water Commission Act, requir- 
ing that a field inspection be made of each project under permit at the 
expiration of the date set for completion of same, there were, at the. 
beginning of the 1921 season, about seventy permits in the Sacramento 
Valley requiring inspection. Prior to 1921 the total number of inspec- 
tions that had been made was thirteen. These were made during the 
1919 season, Although there had been no inspections other than these 
prior to 1921 there was carried on in the Valley during the 1920 season 
a large amount of work by the engineers of the Emergency Water Con- 
ference, the results of which have been made available to this Divi- 
sion and have proved of great value in connection with a study of the 
use of water for rice as later outlined. The work of the Hmergency 
Water Conference and reasons for its formation have been described in 
the Third Biennial Report of the State Water Commission. With the 
beginning of 1920 a great extension in acreage to be irrigated was 
planned. This was a result of very favorable prices received for farm 
produce in 1919. Coupled with the extension in. acreage were the 
indications that the 1920 season would be one of the driest years in the 
history of the Sacramento River. The seriousness of the situation 
increased as the season advanced, resulting in the formation of the 
Emergency Water Conservation Conference, consisting of representa- 
tives of the State Water Commission, the Railroad Commission, the 

State Engineer, and various other state and federal offices, to carry out 
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under agreement between the water users on the Sacramento River, 
the regulation of diversions and use of water. 

A water master was selected and established headquarters at Colusa 
with a force of assistants to carry out the details of the work. <A great 
deal of data as to acreages planted and irrigated and amount 
of diversions was collected. When it became apparent that acreage 
reductions would be required, these were agreed to upon the water 
master’s recommendation and a maximum crop for the available water 
supply was matured without serious conflict. Of the work of Emer- 
gency Water Conference Engineers, that particularly useful to this 
office in a study of the use of water for rice consisted in the making of 
from one to four measurements of discharge during the season at each 
of twenty-five large pumping plants belonging to members of the Con- 
ference. At the time of making each measurement careful observations 
as to power input and head were also taken, so that each measure- 
ment could be used in determining a relation between power input, 
head and discharge. In addition to these measurements, a full inspec- 
tion was made of each project from which the actual acreage and crops 
irrigated were indicated on a map of the project. . 

In issuing permits for the appropriation of water for rice culture 
in the earlier years, the rice industry being new and very little data 
being available as to the amount of water actually needed for rice, the 
Water Commission adopted, tentatively, the rate of one second-foot 
to forty acres irrigated. In each permit so granted, however, there 
was placed a clause stating that the amount of water granted was sub- 
ject to reduction in the license if investigation so warranted. 

In view of the above, it has developed that in the Sacramento Valley 
work, in addition to the usual permit inspections, considerable time and 
attention was required to be devoted to investigations looking toward 
a determination of the proper allowance of water for rice. As above 
outlined, the work of the Emergency Water Conference contributed a 
great deal to this investigation in 1920. -In 1921 an inspection of 
seventy Sacramento Valley projects under permit was made. At 
the time of making these inspections each rice project was given 
especial attention in the matter of acreages irrigated, amount of 
diversions, length of season, soil, canal losses, waste, etc. By the 1920 
discharge measurements a means was provided whereby with data as 
to the power consumed at the various pumping plants, a computation 
ef monthly and seasonal diversion at those plants could be made. This 
was obtained for from two to five years for all projects under permit 
and for the 1920 season was obtained for every pump on the river from 
Red Bluff to Sacramento. During the 1922 season an inspection of 
twenty-two projects under permit was made. 


Type of Development. 


In general, all of the Sacramento Valley irrigation development is 
of the same type. As shown by the inspections, the majority of pro- 
jects are for large acreages, the pumping installations have been for 
large capacities, and the canal systems are extensive. The pumps 
installed are nearly all of the horizontal centrifugal type, the majority 
varying in size from ten inches to about thirty-six. Some few pro- 


jects have installed exceptionally large pumps or batteries of pumps 
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with sizes of centrifugal pumps running up to fifty-two inches. The 
pumps operate under heads varying on an average from about ten to 
about thirty feet. In the case of two large projects where the head is 
somewhat less than the average, the screw pump has been developed 
very successfully. The development of this pump has permitted the 
installation of single units of enormous capacity. The maximum 
installation of this nature is that of a one hundred and eight inch 
serew pump with rated capacity of three hundred and seventy-five 
eubie feet per second. With the rapid development as experienced in 
the valley, and especially with the sudden increase in use for rice 
of large areas hitherto barren, the construction works and use of 
water have been carried on in large units. Canals have been thrown 
up hurriedly without lining and -by reason of the level topography a 
maximum area of land has been covered with a minimum of outlay. 

- Selecting thirty-three projects of those inspected in 1921 as _ best 
representing the Sacramento Valley type of irrigation development, 
the data from them as given in Tables 9 and 10 indicates the status of 
the use of water. Upon these thirty-three projects a total of forty-five 
permits has been issued. 


TABLE 9. 


Proportion of Total Acreage Under Permit, Which Was Irrigated During Year of Max'mum Irrigation, on Thirty-three 
Typical Projects. 
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Average 
Number Pete wee number of 
Maximum per cent of tctal acreage of project irrigated in any one year of x of. achat years 
; projects projects | irrigated tne 
SOG Ua es BAER RL TSG PEPE, SS eR 2 ee 10 33,258 32,981 3.70 
PEO, oes eee S OTN gf es UG eS OMe ee ene ee ES 5 21,259 18,760 5.00 
LathGy TUE. 2 ons, CNR 2 ellie el yet IR ay ele Ale A = Mesa ee 5 45,643 25,960 4.40 
RES TAGS 0) 42 pee ete apg ee ede Ue 2 eee ee ae 2 See OT Se ee ee ean 10 133,126 57,403 3.80 
Teeigay DRL ul tgs Wr gare Psy eee eee a mir Sees ays ss Ree ee 3 16,976 877 4.00 
ict ene ee eee eee PVE Orie oe ete Be oes: 2: 33 250,262 135,981 
TABLE 10. 
Use of Water on Thirty-three Typical Projects Under Permit During the Period 1916 to 1921. 
Number of permits | Acreage under per- Wee Acreage irrigated in 
Year granted up to begin-|mits up to beginning ve pr d per cent of that 
ning of season of season Base under permit 
TOLG meet we eeete SORE 2 4 25,815 14,965 58 
TOI Ge RS ne os Ge 16 91,008 27,105 30 
TODS is Et cee ee lle tas 5 a 29 182,684 61,915 f 34 
VEST Si. Sb = Sie eS Se Se 4] 228,940 96,854 42 
UMTS SS 2 Se eee ae 43 233,664 115,202 50 
LCDR ee ook 9 ates Wile ce ac ar 45 250,262 61,920 25 








Of the thirty-three projects used as a basis for Tables 9 and 10 
eighteen are those upon which rice is the chief crop grown. These 
eighteen projects represent the greater portion of the rice area under 
permit and have a total acreage of 168,171 acres. 


Rice Culture and Water Requirements. 


The requirements and use of water in rice culture differ greatly 
from those for general crops, such as alfalfa, corn, orchard, ete. The 
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rice 1s sown generally in the last of April or early part of May and 
immediately thereafter the fields must receive their initial flooding 
for germination. For best results the capacity of ditches must be 
such that heads of water of sufficient size are available to quickly 
flood the entire area from four to six inches in depth. Subsequent 
to the initial flooding, and during a period of about forty to fifty days, 
the fields must be given a sufficient number of flushings, varying from 
three to six, to keep the soil fairly moist durmg germination. About 
thirty days after emergence of the plants above ground the fields are 
flooded and the water is held continuously thereafter until the crop is 
matured. The period of submergence varies from about ninety to one 
hundred and twenty days, depending upon the variety of rice. The 
total length of season of use of water is, then, from about one hundred 
and thirty to one hundred and seventy days. Within the last few 
years it has been found in some localities, in combating water-grass, 
which is one of the greatest obstacles encountered in the growing of 
rice, that by holding the fields in submergence for the entire season, 
including the early period, the rice will grow up through the water, 
but the water-grass will-not. It would appear that this change in the 
use of the water for the purpose of fighting water-grass, might some- 
what change the total seasonal requirements. Just what the change 
would amount to is yet to be established. With the method of intermit- 
tent flushings there are short periods when water is used in large quanti- 
ties and other periods when no water is used. On the other hand, in 
holding the water from the beginning, there is a continuous diversion 
but of smaller amount, after the initial flooding, and evaporation in 
this early period is less than that later in the season. With ordinary 
practice the period of the initial flooding and the period of beginning 
of submergence are the times of greatest need for water. However, 
under a large project or a number of projects under one canal system, 
the periods just mentioned are unlikely to occur simultaneously for 
the various fields and the demand for water at the point of diversion 
should not, therefore, be made greater than later in the submergence 
period. In fact, with the heavy evaporation occurring in the latter 
part of June, in July and in August, when all fields are submerged, 
it is probable that the peak demand at the point of diversion of the 
larger projects may occur in these months. This would appear to be 
substantiated in the accompanying Table 11. Here, by using the data 


obtained of monthly power consumption at the various pumping plants 


the monthly demand in per cent of the seasonal demand was easily 
shown. The figures in the table represent the average of two or three 
seasons for thirteen rice projects. 


TABLE 11. 
Monthly Demand for Water at Point of Diversion in Per Cent of Seasonal Demand on Sacramento Valley Rice Projects. 
Monthly demand 
Month ; in per cent of 
seasonal 
Api ee rr oo a MLA SSIS See eA Re Sn eee” Aen! 2.9 
AY 3 Yee Sebel ee coy us eee. PR et Be ee a ee eee 8 11.3 
JUEGOS a er oe nn ne ee 20.4 
Oily CORRE Ae ec SO PT OA Se ee ee ee 225 
August. 220 ee ew eee eee eee a a ee 21.9 
Séptember.. cut Sees 2 2th os Ei DAE S25 A Se cere eee ee eee 17.0 
Octaberz ist 20 tie. Pret lees .uoneg. Jee nop ae. De oe ae eee ee ste ee 4.0 
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An average was taken of the maximum monthly demands on the 
same thirteen projects, irrespective of the month in which the maxi- 
mum occurred, and found to give a figure of 26 per cent. 

The growth and history of.the rice industry in California are very 
concisely told in the figures given in the accompanying Table 12. These 
are the figures for each year, of the rice acreage, production and price 
received, as obtained from the office of the California Cooperative 
Crop Reporting Service. 


TABLE 12. ’ 


Growth of Rice Industry in California. 

















ee ne eaten Cadgrrodiction | nee 
Year Sacramento | San Joaquin| ‘Total for Tegel per 100 
Valley Valley state i {P86 lbs. 
MORO Pesce te deity 1s eo eee ge sits LOOp Set. ee 100 1,350 $1.44 
TIC) Gt I Se Bot, oe Se oe ily Oa Ae ae» oe ee Aye 82 ae ee 150 2,700 1.67 
(eizeeees. Jy Beil CF oie DOD Ah L400: [22 APS Se ees ’ 1,400 31,500 2.02 
eee BO on ee See Ae ta OOO I A pes SoBe, 6,100 131,800 2.22 
ieee Ofer mere Sek ee LROOO tebe ts PRE 15,000 360,000 2.22 
Or SC ete Bie Cotes Ses ees ee 34,000) jer ge . = beer 34,000 1,020,600 | ~ 2.00 
iMCair s 3 Ep OE ae, oe SiS ae er aS RS eee) DS OO NELE AS | Ae 58,000 1,539,900 1.73 
LOUTE A TSI ag 51 ES eV oe WOE ee BRS ee 80,400 2,600 83,000 2,539,800 3.89 
Vo te ee 2 ie ES. sehen 107,780 4,220 112,000 3,301,200 4.22 
LTO 2 ET ot pee ra Ss i Sa eS ele 3 Ol Se 148,500 6,500 155,000 4,185,000 5.93 
BOO er ee or ee dee Se ele Pere tot 154,000 8,000 162,000 3,717,900 2.69 
PALES a Es 2 oe ae eR eae oe ee ee 132,700 2,300 135,000 3,280,500 2.56 
jell Va ltp t ORS a hs pie bee es Ae Oe ae 138,500 3,500 *142,000 





*Acreage planted. 
Average price received during the period 1910 to 1916, inclusive, $1.90 per 100 lbs. 


The price received for rice is, of course, one of the largest factors 
controlling the acreage planted. This is very clearly illustrated in the 
table. With the remarkable increase in price received up to and includ- 
ing 1919, the acreage planted increased by great jumps, while subse- 
quent to the slump in price in 1°20 the 1921 acreage shows a very 
decided drop. With high prices such as those of 1918 and 1919, factors 
such as the cost of irrigation water, the sufficiency of water supply, 
adaptability of soil, ete., were hardly given proper consideration in 
the planning of future acreage. As a result, considerable areas of 
rather pervious land where the use of water was excessive were planted. 
These lands were excellent for general crops but entirely unsuited to 
properly grow rice. Over-expansion, due to high prices received, was 
the 1920 condition just prior to the great slump in price. With a 
return to a normal price the factor of the cost of water will undoubt- 
edly be effective in confining the rice areas to lands having soils suit- 
able for rice culture, that is, the clays and clay adobes with impervious 
subsoils which retain the water in the rice cheeks with a minimum 
of loss. 

As a result of the 1920 and 1921 investigations into the amount of 
water used by the various rice projects, the computations for fifteen 
large and representative projects with total acreage (not all planted) 
under permit of 193,317, or an average of 12,888 acres, show the average 
seasonal use at the point of diversion varying from 6.12 to 10.31 acre- 
feet. per acre, with an average of about seven acre-feet per acre. For 
an average length of season of one hundred and sixty days the use 
of seven acre-feet per acre is equivalent to a continuous diversion 
throughout the season of one second-foot for every forty-six acres. As 
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previously outlned, the average maximum monthly diversion appears 
to be about twenty-five per cent of the seasonal use. On this basis, for 
the seasonal diversion of seven acre-feet per acre, the maximum monthly 
diversion would amount to one and eight-tenths acre-feet. per acre, or 
an area of thirty-five acres served per second-foot during that month. On 
account of the growth of water-grass it has been the rice growers’ 
experience, in general, that a suecessful crop can not be grown for more 
than three consecutive years on new land or for more than two consee- 
utive years on land which has been allowed to lie fallow or has been 
used for general crops subsequent to use for rice. This has led to the 
necessary practice of allowimg certain lands to lie fallow or to be used 
for general crops each year. On a large project, therefore, the per- 
centage of the total area cropped to rice each year may be as low as 
fifty per cent, and will probably not exceed eighty per cent. In esti- 
mating the requirements of a project at pomt of diversion, therefore, 
using the entire acreage as a basis, a figure for seasonal use such as 
seven acre-feet per acre as given should be decreased, With a maxi- 
mum acreage of eighty per cent cropped the seasonal use or ‘‘duty’’, 
applied to the entire project, would become 5.6 acre-feet per acre, or 
an area served per second-foot of fifty-seven acres. The difference 
between the maximum amount of water required for the loam soils 
and minimum amount required by the clays and clay adobes is clearly 
indicated in the investigations. In a study of the water requirements 
at the point of diversion for large projects, however, any well defined 
relation between water requirements and soil types between the two 
extremes of loams and clay adobes is found to be obscured by such 
factors as relative size of project, size of canal system, canal losses, etc. 


Water Supply—Diversions—Return Water. 


In the light of the rapid development of irrigation in the Sacra- 
mento Valley as outlined, the question of water supply is naturally 
one to which serious consideration must be given. Probably the best 
indication of crucial conditions in this regard was given during the 
1920 season when, with a maximum acreage planted, there occurred 
the. lowest recorded flow in the history of the Sacramento River. As 
eomputed from the data on power consumption, the total diversions 
on the river from Red Bluff to Sarcamento for the months May to 
September, inclusive, 1920, amounted to 969,200 acre-feet. This is 
shown by months in Table 13. 


TABLE 13. 

Diversions by Sacramento River Pumping Plants Red Bluff to Sacramento for 1920 Season. age 
Diversions 
Month in acre-feet 
Ny eets Bote te ert at eee Oe ee Ae f°” yb PER Ne ee ee al on 126,000 
Hime Rerrwiocre of1f cies orto phow stove eg PSD i they ge JE 2 eee ek See 232,600 
Bo ay" Bayan peel aah ll Bibel Ral ea sheegsyscetaah tell, ating vipinde pee lepigicys ps ace aya 2 py Seles Gvie Qe vba 233,600 
Anietist $12. TQ. BITORLE A i SS) se LD Se Os pene, Ane eee 204,900 
La el ee , a a. an APM eer ee ae oe eee SOEs Gee er ee eee 172,100 
Motalym ort storie cores Seed 40 an om peer epee meee Eee ORE Shey. Pores 969,200 


Records of the flow of the Sacramento River for the 1920 season 
at Red Bluff are available from the United States Geological Survey, 
and at Butte City, Colusa, and Knights Landing from the Division of 
Engineering and Irrigation, State Department of Public Works. The 
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station at Knights Landing is located below the point of return to 
the river of water from the Colusa Drain. This water is practically 
all ‘‘return water’’ from rice irrigation and represents a considerable 
percentage of all the water returning to the river from Sacramento 
Valley irrigation. During the irrigation season, the amount of water 
other than return water from irrigation, reaching the Sacramento from 
its tributaries between Red Bluff and Knights Landing, is negligible. 
‘ Using the data on pumping diversions and the records of flow of the 
river at the various points, an indication is given in Tables 14 and 15 
of the relation which existed between supply and demand in a criti- 
eal year such as 1920, and shows as well the amount of water returning 
to the river. In connection with the latter, it should be noted that in 
the section between Colusa and Knights Landing there is, entering the 
river through Butte Slough, a considerable amount of return water 
from lands irrigated from the Feather River and Butte Creek. For 
the 1920 season there were no available records of the exact amount 
of this inflow through Butte Slough. To get, therefore, the amount 
of return water from the Sacramento River draft it was necessary to 
estimate as closely as possible the Butte Slough return from foreign 
sources. It is evident that with the available data, the return water 
results as given cannot be taken as conclusive. They should, however, 
be indicative of conditions in this respect and are only presented as 
such. The importance of a knowledge of the amount of return water 
in the predication of future water supply and the small amount of 
work done in the past in this connection serves to point out the desir- 
ability of further investigations. 
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TABLE 15, 


Totals of Discharge, Diversions and Return Water for Period June to September, inclusive, 1920, 
on Sacramento River Sections between Red Bluff and Knights Landing. 
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Red Bluff Butte City Colusa to 
to 














UC gg Knights 

Butte City Colusa Landing 

Initio seston acre-feet 2 8 eee o-oo noes 881,000 460,700 326,000 
Pampinge draft in’eection; acre-feet__......._22-2 22-2 - 2+ 449,900 158,400 186,200 
Tntows less drat aaerefeetes) 2.) ... <.4ilcet ade see tsaeseteciee 431,100 302,300 139,800 
Oaimow ron section. acre-1eet_—_ 2 =. 2 foul ease oe --2— =e 460,700 326,000 272,400 
Ehecunniuwaverin secuon, acre-leet_.....J52.22252 2025544. -~2 2 cen 29,600 23,700 132,600 
— 31,000 

3101,600 


1Return water in per cent of pumping draft_._.__._...--_---------- 6.6 15.0 354.5 





1Particular note should be taken of the fact that the figures given under these heads represent the return for 4 months, 
June to September, inclusive, and include, therefore, the high return in the latter part of the pericd of water.drained from 
the rice fields (see return per centage given for September in preceding tabulation). he 

2Estimate of inflow from Butte Slough of return water from foreign sources. ‘ ™ 

8A large percentage of return water in this section is through definite channels which have collected drainage from 
all of the River Sections considered. 


In connection with a study of return water from rice irrigation, a 
somewhat significant fact is brought out in comparing the average 
amount of water diverted by the rice projects as heretofore described 
with the average net use of water at the fields as described in Bulletin 
No. 325 of the College of Agriculture, Agricultural Experiment Station, 
University of California. As stated in this bulletin, the result of rice 
irrigation measurements and experiments in the Sacramento Valley ecar- 
ried on from 1914 to 1919 by the experiment station in cooperation 
with the State Water Commission showed that ‘‘An annual depth of 
five feet of irrigation water for rice is sufficient for the principal 
rice soils of the Sacramento Valley, viz, for the clays and clay adobes 
of the Willows, Stockton, Sacramento, Capay and Yolo Series’’. As 
shown in this bulletin the seasonal use of a five-foot depth of water 
represents the net use of water at the fields after allowance for con-- 
trollable losses and waste has been made. With, then, a net use at the 
fields of 5 acre-feet per acre and diversion at the pumping plants on 
the large projects of 7 acre-feet per acre, it would appear that there 
should be available as return water for lower users somewhere between 
one and two acre-feet per acre, allowing for canal loss not returning 
to the river but percolating to ground water. 


Future Development. 


With a return to stabilized conditions, the future of the Sacramento 
Valley irrigation development, and especially that of the rice develop- 
ment, will depend chiefly upon such factors as the market prices, water 
supply, drainage, the success of the struggle with water-grass and the 
total area of land properly suited to rice culture. These factors are 
all inter-related. With a normal price for rice the cost of water must 
be kept down. To keep the cost of water down it will be necessary to 
use only those lands with soils such that an excessive use of water is 
not required. With the increasing demand for water, the shortage of 
supply will also require the most economical use of water. With nor- 
mal conditions the excessive cost of drainage works to prevent the 
well-known injury that results to lands from rise of ground water and 
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attendant damage from alkali, will, in the ease of the pervious soils, 


eliminate their use for rice. The necessity of thorough drainage on any 
rice lands, not only to keep these soils good for rice, but to prevent 
damage to other lands, must be more carefully considered in propor- 
tioning the future costs. 

The “development of the Sacramento Valley has been so rapid and the 
problems encountered are so peculiar to the valley that a considerable 


further study of water problems is necessary. It is believed that the 
work done so far lays the foundation for the more extensive and inten- 


sive study and field investigation which should be in progress during 
the next several years. 
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attendant damage from alkali, will, in the case of the pervious soils, 
eliminate their use for rice. The necessity of thorough drainage on any 
rice lands, not only to keep these soils good for rice, but to prevent 
damage to other lands, must be more earefully considered in propor- 


- tioning the future costs. 


The development of the Sacramento Valley has been so rapid and the 
problems encountered are so peculiar to the valley that a considerable 
further study of water problems is necessary. It is believed that the 
work done so far lays the foundation for the more extensive and inten- 
sive study and field investigation which should be in progress during 
the next several years. 
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APPENDIX III. 
RETURN WATER IN THE LOWER SAN JOAQUIN VALLEY. 


Experience in irrigation development has proved that not all of 
the water diverted from streams and applied to the irrigation of crops 
is consumed by the latter or evaporated from the ground surface. A 
certain amount is lost by seepage from canals and laterals, some. by 
waste from fields and ditches and an additional quantity, on being 
applied to crops, passes on down below the root zone of the plants, and 
beyond the depth from which it can again be drawn to the ground 
surface by capillarity and evaporated. 

This water eventually reaches drainage channels, or passes to the 
water table underlying the irrigated lands, in the latter case either 
raising it to a point sufficiently near the ground to allow ecapillarity 
to again draw it to the surface, or causing a slow underflow towards 
lower levels. If good: drainage does not exist ‘‘seepage’’ of lower lands 
results from rising water table. If drainage is present, either natural 
or artificial, a flow of water occurs in the drainage channels. 

The importance of the above lies in the fact that where physical 
conditions permit, a considerable amount of the water diverted and 
used on the higher lands can be recovered and used again, resulting 
in an increase in the total acreage which can be irrigated from any 


- given stream. 


In many parts of the state water has not become sufficiently valuable 
as yet to make economically feasible the lining of main eanals or lat- 
erals, or placing the land in such shape that a minimum quantity 
only of water need be used, and it is doubtful whether the time will 
ever come when the value of water used or crops raised will be sufficient 
to make profitable installation of irrigation systems and preparation of 
land so that only the actual water consumed by the plants will need 
to be diverted. 

Two methods are generally available for recovering this ‘‘return’”’ 
water, as it is called, by pumping from wells located through the lower 
areas, or by diversion works located on the drainage or natural channels 


€¢ 


In wihelt the return water accumulates. 


The percentage of the water diverted and used for fei ducer of 
upper lands, which again becomes available, it as yet more a matter 
of conjecture than of specific knowledge. So many factors and local 
conditions of soil, crops, climate and topography enter into the situa- 
tion that results obtained in one locality are seldom applicable to 

others. 

The topography of the great Central Valley of California, particu- 
larly that of the San Joaquin Valley, affords an ideal situation for the 


utilization of return flow. Development in this valley during the last 


twenty years has resulted in the water of the main streams which enter 
the valley being entirely diverted during the summer months for irriga- 
tion. In spite of this fact, however, a considerable flow occurs in their 
lower reaches. | 

The Division of Water Rights has received a number of applications 
for the appropriation of water for irrigation from the lower portions 
of these streams, and there are in existence also a number of diversions 
based upon riparian rights and old rights by appropriation. 








Location of measureme 
Area irrigated in 920 
Irrigation Investigations 
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With the increase in acreage brought under irrigation through new 
projects, and the general rise in the water table from irrigation as 
time goes on, the amount of return flow will increase. In order to 
allow the Division to act intelligently upon existing applications, it 
was realized that more information must be obtainéd relative to the 
amount, nature and occurrence of this return flow. . 

Reeords of the discharge of the main streams entering the valley 
have been kept at stations located near the foothills, by the water 
resources branch of the United States Geological Survey, for the last 
twenty or more years. A few measurements were made during the 
period 1914 to 1919, under the direction of T. H. Means, consulting 
engineer of San Francisco, of the flow at various points on the main 
streams. 

In the fall of 1920, a series of measurements were made by the Divi- 
sion on the Merced and San Joaquin rivers; in 1921 and 1922, on the 
Merced, San Joaquin, Stanislaus and Tuolumne rivers and Dry Creek, 
tributary to the Tuolumne. In addition to the measurements on the 
streams themselves all diversions were measured, in order to ascertain 
the total amount of water which the return flow furnished. 

The following table gives a summary of these measurements: 


TABLE 17. 


Return Flow in San Joaquin Valley Streams During the Years 1920 to 1922. 
(Measurements made under the direction of the Division of Water Rights, State Department of Public Works). 





Total Total 








Measurements 























Amount . 
Stream ee — ]| flowing, diver- F py ‘3 
. second-feet| SON: ce 
Date Location second-feet | second-feet 
Merced River_____- 9 /12 /20 Three miles above San Joaquin River____--- 38.6 15.6 54.2 
8/2 and 3/21 | One-half mile above San Joaquin River____-_ 82 1 189 
10/6 and 7/22 | One-half mile above San Joaquin River_____ 76 SPC 108.1 
Tuolumne River__-_-_ 9 /29 /21 One and one-half miles above San Joaquin 
LV COE ee ees Fee eRe Go ata we ringed 342 0 342 
10/2 and 3/22 | One and one-half miles above San Joaquin 
Voip see Tes tp ibe Wp Cs RRR OLS SS eee ka we 366 0 366 
Dry Creek____1____ 9 /30 /21 One-half mile above Tuolumne River___-_-_- 39.9 0 39.9 
10/ 3/22 One-half mile above Tuolumne River_______ 41.0 0 41.0 
Stanislaus River___- 9 /28 /21 Two miles above San Joaquin River_______- 133 0 133 
10/ 4/22 Two miles above San Joaquin River_______- 131 15.7 146.7 
San Joaquin River__| 9/20 to 23/20 | One-fourth mile below Patterson Colony 
Pumping Blambessecete ns eo feo et es 4 2170 2174 
9/28 to 30/22 | Three-fourths mile above Durham Ferry---- 725 2148 2873 





iDiversions not noted. 
2Includes diversions on San Joaquin River only. 


The map on Plate 14 shows the locations at which these measure- 
ments were made, and also the areas under irrigation in 1920, as given 
on the irrigation map of Central California, published by the office 
of Irrigation Investigations, Bureau of Public Roads and Rural 
Engineering, United States Department of Agriculture. 

Plates 15, 16 and 17, show graphically the results of these measure- 
ments, and the rate of accretion of flow in the various sections of the 
stream. | 

To facilitate interpretation of the results obtained in these measure- 
ments, the following remarks are pertinent: 
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Merced River. 


This stream furnished a total return flow including diversions, vary- 
ing from fifty-four to one hundred and eight second-feet during the 
fall of the years.1920 to 1922. The rates of accretion and total flow 
are relatively small compared with the other streams, due to the 
smaller irrigated acreage in proximity to the river, and the lesser depth 
of the channel below the water table of the surrounding lands. A num- 
ber of pumping plants are installed on the lower reaches, and irrigate 
adjacent lands. 


Tuolumne River. 


This stream runs through the Turlock and Modesto Irrigation Dis- 
tricts and had return flows of three hundred and forty-two and three 
hundred and sixty-six second-feet in the falls of 1921 and 1922, respec- 
tively. The diversion canals of the districts follow the river for a con- 
siderable distance below the La Grange diversion dam, and the Davis 
Reservoir of the Turlock Irrigation District is located near the river 
channel. These factors account for the high rate of accretion in the 
upper section of the channel. The increase in rate in the lower portion 
is caused by drainage ditches entering the channel from the north. 
The length of time during which irrigation has been practiced in these 
two districts, the proximity of a large area of irrigated land to the 
river, and the depth of the channel, cause the amount of return water 
in this stream to be larger than in any of the others. 


Dry Creek. 


This stream runs through the upper irrigated lands on the north side 
of the Tuolumne River, and had a return flow of about forty second 
feet. 


Stanislaus River. 


The more recent development of irrigated area along this stream, the 
fact that the canals of the Oakdale and South San Joaquin Irrigation 
Districts do not follow the river for any great distance, and the small 
amount of irrigated land in proximity to the lower section of the chan- 
nel cause the return flow of the Stanislaus to be a little over one-third 
that of the Tuolumne. 


San Joaquin River. 


Measurements made in 1920 and 1921 were not carried below the 
Patterson Colony diversion, but indicate a considerable return flow 
above the mouth of the Merced in these years. The total return flow 
below the mouth of the Stanislaus, in 1922, including diversions total- 
ing one hundred and forty-eight second-feet, amounted to eight hun- 
dred and seventy-three second-feet. Subtracting from this amount, 
the contributions of the Merced, Tuolumne and Stanislaus, totaling 
573 second-feet, the net return flow was three hundred second-feet. 
Most of this accretion occurred below the mouth of the Merced, where - 
the irrigated area lies close to the stream. Continued irrigation, and 
further development of drainage in the lower lands of the valley may 
increase the rate of accretion considerably. 
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RATE OF ACCRETION OF RETURN FLOW 
IN MERCED AND STANISLAUS RIVERS 


MEASUREMENTS MADE UNDER DIRECTION OF DIVISION OF WATER RIGHTS 
RATE OF ACCRETION OF RETURN FLOW 


1920  125SEC FT PER MI. 1065 SF PER wie 1.94 SEC. FT PER MI+- 490 SEE FT PER mi 
1921 = 3.00 SEC.FT.PERMI=- 2.30 SEC FT PER mi. 
1922 145 SEC. FT PER MI. ey 38TSEC FT.PERMI+— 3.70 SEC_FT PER MI. 
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RATE OF ACCRETION OF RETURN FLOW 
IN SAN JOAQUIN RIVER 


MEASUREMENTS MADE UNDER ‘DIRECTION OF DIVISION OF WATER RIGHTS 
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On account of the short period during which the investigations have 
been carried on, no deductions can be drawn as yet, beyond the fact 
that the amount of return flow is sufficient to make it a factor of great- 
est importance in the irrigation development in the San Joaquin 
Valley, and the fact that the rate of accretion in various sections of 
stream channels appears to remain rather constant from year to year. 
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APPENDIX IV. 


REPORT TO THE DIVISION OF WATER RIGHTS, DEPARTMENT 

_ OF PUBLIC WORKS, ON THE PROGRESS OF THE COOPERA- 
TIVE SURFACE WATER INVESTIGATIONS IN CALIFORNIA 
BY THE WATER RESOURCES BRANCH OF THE UNITED 
STATES GEOLOGICAL SURVEY FOR 1921-1922. 


By H. D. McGuasHan, District Engineer, United States Geological Survey. 


The cooperative investigation of the surface water resources of the 
State of California during the years 1921 and 1922 has been main-. 
tained on about the same basis as given in your last biennial report 
except that through cooperation with permittees and licensees of -the 
Federal Power Commission twenty-three new stations have been estab- 
lished. These stations are all located at high elevations and will fur- 
nish very valuable run-off records. 

As in previous years, the funds furnished by the Division of Water 
Rights have been expended chiefiy in a study of the general water sup- 
ply of the state. The additional funds available during the past year 
have permitted more intensive field work, resulting in an increased 
accuracy in run-off records and the establishment of new stations, 
chiefly in the drainage basins of Pit River, American River, Kings 
River, and upper San Joaquin. These records are needed by your 
office in connection with applications for power and irrigation uses. 
In addition, special investigations and miscellaneous measurements 
have been made as requested by your office. 

The intensive water resources investigation in southern California, 
explained in your last report, has been continued and slightly extended. 

The amount of work done and its costs, including estimated expen- 
ditures for complete records furnished free for publication, for the 
two-year period ending June 30, 1922, were as follows: 


TABLE 18. 


Data as to Measuring Stations in California. 













Number of discharge 


























Number of stations Mebineanieatt Cost 
Average cost 
‘ per station of 
Drainage At : Operation twelve months 
Estab- | Discon- regular | Miscel- | Total _ and New record, in- 
lished | tinued , | stations | laneous maintenance | construction | cluding new 
: construction, 
top cost, and 
office work 
Sacramento. _- 21 538 88 626 | $11,236 74 | $10,749 78 $323 
San Joaquin _- 24 1,666 223 | 1,889 | 83,907 49 | 56,144 18 1,194 36 
Sai. Pepi. i 2,334 758 | 3,092 | 22661 14] 4/779 08 353 76 
North Pacific” 3 122 1 123 | 2,260 90 | 1,683 44 337 54 
Great Basin__- 0 119 19 138 2,259 84 0.005 “ix 123 20 








$122,326 11 | $73,356 48 |. 


5,868 





Totals___- 


In your last report attention was called to the deficient run-off for 
the years 1917-1220. It appears that the cycle of dry years has not yet 
been passed. The following table gives the percentage of run-off com. 
pared with the 26-year mean, for Sacramento River near Red Bluff 
and Kings River near Sanger: 
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TABLE 19. 


Comparative Discharges, Sacramento and Kings Rivers. 











River 1917 1918 1919 1920 1921 1922 Mean 























per cent per cent per cent per cent per cent per cent per cent 
Sacramento River___.__-_-.--_--- 72 54 79 40 17 65 71 
Kings Rivers. 222.2... ees 101 73 64 75 “82 117 85 





A large amount of additional storage is needed in the Sacramento 
and San Joaquin drainage basins to conserve the winter run-off which 
is now wasted into the Pacific Ocean. It appears that there is feasible 
storage for a considerable amount of the flood waters now being wasted. 
In connection with the investigation now under way of the uncon- 
structed reservoir capacity in the state, funds should be made available 
for the installation and maintenance of river measurement stations 
which will furnish run-off records necessary for the proper design of 
the dams and other structures. 

The following Surface Water-Supply Papers, containing California 
records, have been published since your last biennial report: 


Paper 447. Surface Water Supply of the Pacific Slope of Southern 
California, which contains all stream flow records ecol- 
lected in Southern California to September 30, 1918. 


Paper 460. Annual Progress Report of Great Basin for the year end- 
ing September 30,.1917. 


Paper 461. Annual Progress Report of California for the year end- 
ing September 30, 1917. 


Paper 481. Annual Progress Report of California for the year end- 
ing September 30, 1918. 


Water-Supply Paper 480, for 1918; 510 and 511, for 1919 and 1920; 
and 530 and 531, for 1921, are in process of publication. All California 
records included in these unpublished reports and many complete rec-- 
ords for 1922 are now available for distribution upon application to this 
office. In addition, monthly summaries of stream flow, for all the years 
of record, have been compiled for all river measurement stations now 
in operation. These tables are very convenient for the public as many 
of the Water- Supply Papers are out of print and the latest records 
are not yet available in printed form. 

In the administration of the work of the water resources branch of 
the Geological Survey, the district office is maintained at 328 Custom 
House, San Francisco. <A sub-office is retained at 602 Federal Building, 
Los Angeles, for the convenience of southern California and as a head- 
quarters for work in the South Pacific drainage. Records of stream 
flow for all sections of the United States and data collected by other 
branches of the survey may be consulted at either office. . 

The water resources investigation in California is under the general 
supervision of Mr. N. C. Grover, chief hydraulic engineer, and Mr. 
John C. Hoyt, hydraulic engineer in charge of surface waters for the 
Geological Survey. 








~ 
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APPENDIX V. 
REPORT ON WATER RESOURCES INVESTIGATION. 


There was appropriated by the 1921 legislature for the use of the 
Water Commission a special fund of $50,000. The text of Chapter 411 
creating this fund is as follows: 


‘Section 1. It shall be the duty of the State Water Commie 
sion to make such investigations of the water resources of the State 
of California, as may be necessary for the purposes of securing 
information needed in connection with applications for appro- 
priations of the waters of the State of California made before 
said state water commission. 

*“Section 2. The sum of fifty thousand dollars, or so much 
thereof as may be necessary, is hereby appropriated out of any 
money in the state treasury not otherwise appropriated to be 
expended by the State Water Commission in carrying out the 
purposes of this act.’’ 


The funds available under this appropriation have been and are 
being expended by the Division of Water Rights in the collection of 
general data necessary for action on applications, and for the direct 
investigation of the same, which work is fully described in other 
chapters of this report. The particular items, the expense of which 
have been defrayed from this fund are as follows: 


Cooperation to the extent of $10, 000 per year with the 
United States Geological Survey in the collection of stream- 
flow records. (Chapter VI). 

Special Investigations—San Jacinto, Kings, San Joaquin 
rivers, ete. (Chapter Vi). 

Field investigation of applications as described in ‘‘ Field 
Procedure’’ in Chapter II. This item has been only partially 
met from this appropriation. 


The income and expense from this fund to date is included in the 
financial statement in Appendix VI. 


8—21970 
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APPENDIX VI. 


t FINANCIAL STATEMENT. 


STATE WATER COMMISSION AND DIVISION OF WATER RIGHTS. 


Statemen tof Income and Expenditures for the Seventy-second and Seventy-third Fiscal Years. 























72d and 73d 73d 
fiscal years, fiscal year, Total for 
July 1, 1920- | July 29, 1921- biennium 
July 29, 1921 | June 30, 1922 
Income. 

Appropriations— 
Salaries of Commissioners—Chapter 645, 1919, and Chapter 13, 1921 $19,605 76 $389 75 $19,995 51 
Support—Chapter i645) (191910.02 2008 Sele a Se es DON Cae | Saree oe eee 55,762 11 
Support-—Chapter 905, 192120 0s2.._. Lecce. uss bi. te 5 lLk--Le 7,590 64 71,280 79 78,871 438 
Survey Water Resources—Chapter 411, 1921____.._____._____---- 2,330 00 20,035 03 22,365 03 
‘Treasury Revolving Fund—Chapter 854, 1921.._______._____.-__]-------------- 416 07 416 07 

WPotaless. AP Ate EQUA er ae AOE eb $85,288 51 $92,121 64 $177,410 15 

Contributive Funds— 

Niles Cone Wutid 20 Sia. nanan Alpert. thes By 9 $109P932)| SELLS. Tee es $109 93 
San Joaquin Hydrographic Investigation Fund___.________-_-_---_- mols Lo $2,407 O1- 7,924 16 
City of Sani Luis Obispo: Hund <2 2-2 eee ee ee ee 500 00 500 00 
San Jacinto Mand ean ob heel aun ee oe ee ores ha ARAN, te aE ns een 1,502 37 1,502 37 
WVotalst iin Off) oF. to): ete WE a ee ty $5,627 08 $4,409 38 $10,036 46 
Grand ‘total mcome®! 22/295" ELON Se Ape ese Tt TRS $90,915 59 $96,531 02 $187,446 61 

agit Expenditures. 

Appropriations— 

PACEUMLIS EEA GION ein eRe Tey ot RP $35,812 00 $23,511 45 $59,323 45 
Applicationa. 223 .<.. ub oots2 2 1 Be Oh oe eee 36,223 50 48,801 59 85,025 09 
PROJONERAAODD a eb a aes oie pie ele wae aa tet ae eae 7,330 45 7,166 13 14,496 58 
Stream Gaging—Cooperative U. 8. Geological Survey_--..-------- 4,927 31 9,729 63 14,656 94 
Cooperative U. 8. Department of Agriculture___.__________.-___- OOD 2a. >see 2 eee 995 25 
San Jacinto Fund—Chapter 411, 1921..____...____..._..________]-------------- 2,912 84 2,912 84 

Totalseelt 2.23. Sey se oe eee SE. SNe ee ee $85,288 51 $92,121 64 $177,410 15 

Contributive Funds— : 
NalesiOone Hinde 2 crear ee ee oa ee es 2 oh a ee $109) 98n)/4.- 53... ae $109 93 
P5aEY DA CLNSO RIG Spe ste el egy 8 ed icy Se ee eee a ee ae $1,502 37 1.502 37 
City of Sant Guis'Obispo Fund. i sii ee ee OPER Jo) ee 500 00 500 00 
San Joaquin Hydrographic Investigation Fund___......__.------- Doles 2,407 01 7,924 16 

OLA Pee REAR MERE tee NT noe Ske Re et A oe ne eee $5,627 08 $4,409 38 $10,036 46 
Grand total expenditures_____...__...--..-.-..-- Ee $90,915 59 $96,531 02 $187,446 61 
Fees collected and credited to General State Fund_._---__-__------- $16,660 70 $16,958 41 $33,619 11 


—-~ 
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REPORT 


DIVISION OF LAND SETTLEMENT. 
DEPARTMENT OF PUBLIC WORKS. 


ELWwoop MeEap, Chief of Division. 


It is the man who buys farm land today for whom the farm problem must be 
solved. If it is not solved for him, then the annual crop of those buying farms 
will fail and American agriculture will decay.—World’s Work, September, 1922, 
p. 511. 


During the past two years California has given repeated evidences 
that rural development is regarded as a matter of great importance. 
The efforts to add 300,000 acres to the cultivated area of Imperial 
County is one indication. The movements to raise large sums, 
$1,000,000 in one instance and $400,000 in another, to advertise the 
resources of northern California, is another. 

There are ample reasons for this interest. Although in the value 
of her agricultural products California ranks fifth among the states, 
this wealth is drawn from a comparatively small portion of her 
productive land and is created by the labor of a still smaller fraction 
of the state’s population. The last census shows that only 15 per cent 
of the people live on farms and in towns of less than 2500 people. 
Probably not more than 10 per cent live in the open country. We have, 
therefore, a one-sided development. In the last ten years our cities 
grew five times as fast as our rural population. 

This was not due to a lack of desire on the part of American farmers 
to come to California, nor to lack of fertile land. Both of these exist. 
Development has halted and our great resources of land and water are 
unused because we have not made adequate provision for overcoming 
the obstacles which confront settlers on our unused or ill used lands. 

A great influx of settlers and an enormous increase of wealth in 
land awaits the expansion of a policy of aid and direction which will 
tend to make rural life more attractive and give broader opportunities: 
to men of moderate means. Recognition of these facts has directed 
increasing attention to the operation of the state land settlement act 
and to progress of the two settlements, Durham and Delhi, created 
under its provisions. 


THE STATE POLICY AND ITS RESULTS. 


A few years ago California was wise enough to recognize the fact that the 
future well-being of the state called for the settlement of land upon the basis 
of the associated group or neighborhood and not merely the location of the 
isolated, independent farmer.—Review of Reviews, October, 1921, p. 397. 


These two settlements have been created under legislation which gives 
settlers 364 years’ time in which to pay for farms with interest at 
5 per cent on deferred payments. It provides for the creation of com- 
munities large enough to give the settlers the benefit of expert advice 
and direction and it enables them to cooperate in carrying out develop- 
ment and in the management of business affairs afterwards. 
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This report outlines the methods by which these policies have been 
given practical effect in helping settlers to improve their farms and 
meet their payments to the state. Under it, the Durham settlement | 
lands, which unfriendly critics called ‘‘a malarial marsh unfit for 
human habitation,’’ have become the home of 139 settlers and their 
families, all of whom are leading healthful contented lives. Delhi, 
which the enemies of the state’s policy called ‘‘a wind-swept desert 
of shifting sand’’ has been transformed into alfalfa fields, orchards, 
and vineyards on which 217 families now live and where 400 families 
will live when the development is completed. On this land 10 tons of 
alfalfa to the acre have been harvested this year and dairy herds of 
settlers have repeatedly held first place in the monthly records of state 
cow-testing competitions. 

Before the state bought the Delhi lands, the rental income was about 
$4,000 a year. Competent experts predict that within 10 years the 
crops. from this land will be worth $1,000,000 a year. 


ONE URGENT NEED FOR CLOSER SETTLEMENT. 


While there are great opportunities for closer settlement in all 
sections of the state, it will be especially timely and valuable in the 
irrigation districts recently organized where reservoirs and canals 
have been built to water great areas of land but which are still growing 
crops that are watered by rain. ‘For years we have been selling 
millions of dollars of bonds, secured by a first mortgage on the land, 
and with this money building canals and reservoirs to water land 
mainly held in large holdings. This land is either wholly unimproved 
or used to grow grain. It is largely owned by men who are not skilled 
in methods of intense culture. Few have the capital needed to improve 
and equip irrigated farms. They are, therefore, not in a position to 
meet interest payments on the debt for water. The income from land, 
and in the end, the value of irrigation bonds depend on the creation 
in these districts of small farms improved and equipped for intensive 
cultivation. 


IRRIGATION CANALS DO NOT CREATE IRRIGATED FARMS. 


We are beginning to learn, as other countries have learned, that 
building canals and reservoirs is not the remunerative part of irrigation 
development. An irrigation canal is a liability until the water is used. 
The money to pay water charges has to come out of crops. But before 
the farmer can begin to earn this money, the land must be cut up into 
farms of suitable size and they must be improved and equipped for 
irrigated agriculture. Changing raw land into improved small farms 
is the costly part of irrigation development. Few except settlers 
realize how much money it takes. Hundreds of millions of dollars have 
been lost in irrigation schemes because planned development stopped 
with canals and reservoirs. Irrigation enterprises are left to drift 
Just at the point where management, money, ability and experienced 
direction would bring the largest returns. The great sums of money 
needed to build houses, grade land for irrigation, and buy farm equip- 
ment are either not considered or left to be provided by the burdened 
land owner or the oversanguine land buyer. 
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Instead of being a detail, means and plans for financing the settlement 
and improvement of farms are necessary to rapid development of 
irrigated areas. Neglect to provide these things wrecks more irrigation 
schemes than all other causes combined. There is as much need for 
working out the right size of farms, the kind of agriculture, the cost 
of changing raw land into farms and creating conditions under which 
settlers can buy and pay for farms as there is for working out plans 
and estimates of cost of reservoirs and canals. 


MORE THAN A LAND SELLING CAMPAIGN IS REQUIRED. 


The state (California) already has an excess of irrigated land for which 
settlers are required. It needs money to finance new settlers far more than it 
needs additional! irrigation facilities. Also, through established channels funds 
are steadily flowing into new irrigation enterprises but for scientific colonization 
of these new irrigation projects the available funds are totally inadequate.— 
Editorial, Sunset Magazine, September, 1922, p. 45. 


When land sold for $20 an acre and water rights were cheap, almost 
any hard working farmer could become a land owner in this state. 
Unplanned development brought results although it was never efficient. 
But when land costs from $100 to $200 an acre, and when it costs two 
or three times as much to improve and equip a farm as it did twenty 
years ago, it takes more than the arts of modern publicity to attract 
settlers and enable them to succeed. 

During the past year a series of investigations have been carried 
on to determine what it costs to change the large tracts of grain or 
brush land into small intensively cultivated farms. Below is given the 
development expenses of about 70 farms varying in size from 20 to 40 
acres and irrigated in some cases by water from gravity irrigation dis- 
tricts and in others by pumping plants lifting water from wells. 


Table Giving Average Cost of Land and Average Capital Expenditure in the 
Development of 70 Farms in Typical Irrigated Areas. 
Per acre 


Purchase price. deaand. ee. eee ee eee $160 00 


Hepenses of Development. 


Cost of district water rights or pumping plants__.__.20=_)__ _§ Se 47 50 
Cost of clearing, leveling and building laterals--___._._~.-_-__L_i_~-__=- 76 00 
Cost of Buildings and Equipment. 

House 22 eee eee Se be oe as es le 25 00 
Rams, onthiitldings, fences... oR ee 18 00 
Karm. implements <2. 35 oe ee ee 11 00 
Livestock, including ‘horses antl “eows.2e.0 eee ee 16 00 

$193 50 

Cost of Preparing the Land for Alfalfa. 
Choekting,.-f0mde xii osc os ae cc a ere cere a 16 00 
Seed. and’ séeding...— — 0-20 ee 8 00 


Total average cost of preparing an alfalfa farm____________ is Neer 52 $217 50 
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Total of expenses of development and cost of buildings and equipment from 
ape Et ea en be eth ee aes ei a er ce $193 50 


Cost of Preparing and Planting Orchards. 


eee ae Pe ese nt tet ea 15 00 
(V9 5) De a ee Se ee Some Se are wh eeent Pt ete ae 30 00 
ny STE, TAR aie hla aplastic ANE a te ae sbi 10 00 
Total average cost of developing an orchard farm_______________-_ - $248 50 
Ai@geevoscuase-orice of the slandi.3... tie) nw PE ie 2 ees, 1 


Gives the total average cost of an orchard farm______~-____________ $408 50 


In the development of an orchard, there will be little or no income 
the first year and if we are to have a complete understanding of the 
settler’s outlay, we should include the first year’s operating expenses 
on either kind of a farm, which are about as follows: 


Cost of Operation for the First Year. 


emer AME are. Dem Te ee 85 ga oe ee $25 00 
i eo ly 8 Sate aS gael Cate ogi Sie oe te bane EER es Ferm 3 00 
pe NE SRS PME Sea EE EDGE Far! Ee” Ape AAPG Rta Or ee eee ae ee 2 00 
SSI SSE gerd Scat Rie OS al ed oe ee a esas SS 6 2) 3 00 
IRI AUPIE PECTS VCE NUA BOE 2 8 ee ke a Fe es 8 00 
Ue ENC UC BNR een ek ee se Ce Pe a eS Eee 11 00 
$52 00 

moar ivestiient at the end, of the: first year__..2.. ~ 25-2 220.27 $460 50 

COMMENT. 


We have adhered to a mistaken idea that once a man was sold a 
piece of land, he could in some way succeed. That was only true when 
land was free or low priced. The above figures convince anyone that 
it is not true today and these investigations have shown that the 
development costs, after the main canals have been built, are far 
greater than the cost of providing water and they are also greater than 
the purchase price of the land. Cutting land prices will not, therefore, 
as many have assumed, solve the settler’s problems. If we want settle- 
ment to be rapid and successful, we must work out plans for doing in 
a wholesale and efficient way the things needed to change grain and 
brush land into small settlers’ homes. 

Under the state land settlement act, experts plan the development. 
There is teamwork in the settler’s buying and the provision that the 
state can loan a settler up to $3,000 to enable him to complete his 
development has been the life saver of many who would otherwise 
have exhausted their capital before the earning power of the farm 
had been established. The value of expert direction in clearing, leveling 
land, building lateral ditches, planning the location, making designs 
for houses, barns and outbuildings, and buying the material at whole- 
sale can only be realized by those who have contrasted the delay, the 
cost, and the high percentage of failures in an unplanned development 
with what has taken place in the state settlements. It would of course 
obviate the need for this kind of organized direction of settlers and 
of making loans to them if the owners of large areas of land would im- 
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prove it themselves and then sell the farms to settlers as going concerns. 
But with a few exceptions like the improved fig orchards of J. © 
Forkner of Fresno and the fine small improved farms of the San 
Fernando Valley, little in this direction has been done and the amount 
of capital it takes gives little hope that mueh will be done in the 
future. 


HOW SETTLERS ARE AIDED BY SCIENTIFIC LAND SETTLEMENT. 


The preliminary work done by the state at Durham and Delhi is a 
very good illustration of how much has to be done to whip raw land 
into shape. When the state bought these two tracts of land, they 
were regarded as ready for colonization and a part of both of them 
had been subdivided and offered to settlers, but before the state sold 
the land, it had done the following things: 


At Durham. 


1. Made a soil survey. The prices of farms were based largely on 
that survey. The soil map has been a valuable guide to settlers 1 in 
cultivation. 

2. Settlers’ water right controversies on Butte Creek were settled. 

3. Built a system of irrigation ditches reaching each settler’s farm. 

4. Built levees and drains to protect the land from floods or storm 
waters. 

5. Organized a mosquito abatement district to protect the Aettlers 
from malaria. 

6. Planted a large part of the land to crops. 

(# Prepared plans of houses and made arrangements for securing 
wholesale prices on building materials. 


At Delhi. 


1. Prepared a soil map showing all the details of soil conditions to 
a depth of six feet over the entire area. 

2. Prepared a.contour map for each allotment showing the eae 
location of the distributing pipe and proposed plan for the development 
of the allotment. 

3. Constructed a concrete pipe system to carry water to each allotment; 
the total value of all the pipe installation amounts to nearly one million 
dollars. . 

4. Laid out roads and graded throughout the entire settlement. Ten 
thousand dollars worth of gravel was placed on the main roads the 
first two years by the county. 

5. Prepared for irrigation a portion of the land prior to settlement. 
In practically all cases, engineering assistance was rendered settlers 
in the preparation of land for irrigation and in the orientation of 
orchards, vineyards, and buildings. 

6. Prepared plans for houses, barns and poultry houses when 
requested, and in a majority of cases detailed plans and specifications 
were prepared, contracts let, and building supervised by the farmstead 
engineer. 

There are also certain features of the state plan that are of great 
advantage after settlers have bought their farms. 
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Among these are: 


1. The long period of payment and the low interest rate. 

2. The fact that no profit has to be added to the land, as the motive 
is public welfare, and practically no selling expenses. 

3. Securing lower prices by taking advantage of being able to buy 
material through the state purchasing agent. 

4, Ability to buy land at the best possible figure through the 
competition of land owners in selling to the state. 

Helping settlers to plan their development and to organize for 
working together in business has enabled the Durham dairymen to 
get an extra price for all the milk sold. It is saving Delhi settlers over 
10 per cent on the cost of all their farm buildings. It enables them to 
buy better stock for less money and sell their hay, poultry, and eggs for 
better prices. Their dollars go farther because of this team work and 
expert direction. Yet with all this help, the struggle of many settlers 
to keep going and meet payments has taxed their courage, endurance, 
and resourees to the limit. If they had been left to work alone or 
unaided, on many of these farms the state would now be an absentee 
landlord. As it is, only 13 settlers at Durham have sold their farms 
and only 8 have left the settlement. Only 17 settlers out of over 200 
have sold their farms at Delhi. One hundred thirty-nine families live at 
Durham where no land owner lived four years ago and 216 live at Delhi 
where no land owner lived two years ago. 

The American farmers in these settlements have come from 15 states. 
More than 100 ex-service men have found their opportunity in life in 
these settlements. Not all have been able to meet their payments on 
time and for the full amount but the arrears are remarkably small. In 
some cases settlers have been advised to use their capital to prepare the 
farms for irrigation and to plant trees and vines. 

All that the state has done at Durham and Delhi will be needed 
to be done for settlers on 15,000 acres awaiting development in the 
Happy Valley District, on 100, 000 acres in the Merced District, on 
250,000 acres in the larger Madera District, and on the 300,000 acres 
when it is reclaimed in the Imperial Valley. What the state has done, 
therefore, is correctly stated by Arthur Ruhl in the August number of 
Harper’s Magazine as being ‘‘ Nothing wntried or unduly paternalistic. 
We have merely done what has been done in Europe long ago—loaned 
to the indwidual for the benefit of all some of the state’s surplus 
capital and expert intelligence.’’ 


HOW THESE SETTLEMENTS HAVE ADDED TO THE STATE’S WEALTH. 


Durham settlers have invested more than $400,000 of their own 
money in buildings, leveling land and planting orchards. That adds 
to the state’s security. Delhi settlers have put half a million dollars 
of their own capital into farms to which the state holds title. Nothing 
except complete collapse of rural values can prevent the state receiving 
back all the money invested. Durham has.a surplus of $142,000. Delhi 
$250,000. The latter will be reduced before development is complete 
but the-hard problems have been solved.. The land is being sold at 
prices which will repay the state and still leave it a bargain for the 
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home seeker. The applications on file for Delhi farms to be thrown 
open during the winter 1922-23 give every reason for confidence that 
all will be taken. 


THE CAPITAL A SETTLER SHOULD HAVE. 


No feature of state land settlement has given rise to more controversy 
than the requirement of the provision that the buyer of a farm should 
have at least $2,500 and this question is constantly raised because many 
more people with less than this amount of money try to buy farms than 
apply who have more than this amount. It is, of course, impossible 
to fix a hard and fast line which would determine where a settler would 
succeed and where he would fail because of the difference in settlers, 
but four years’ experience makes it certain that no one should attempt 
to buy a farm unless he has money enough to make his land and improve- 
ment payments for the first year and enough to pay 4 per cent on his 
entire development program. If he cannot do this, interest payments 
are going to be a load that will break most settlers. | 

It must be remembered that time is a most important element in the 
settler’s success. Delays mean added burdens from accumulated interest 
payments and the settler’s program should be so worked out that his 
own capital with the aid that the state gives will enable him to bring 
his land into full development at the end of the second year and to 
have a considerable part of it growing crops at the end of the first 
year. 


STATE SETTLEMENTS ARE PRACTICE SCHOOLS IN AGRICULTURE. 


If the sole purpose of the state land settlement act was to demonstrate 
the value of planned development, then the results already obtained 
would justify all the state has done. These settlements have shown that 
no more effective means can be devised to stop the drift of land born 
people to the cities and bring Americans back to the land. The business 
and social meetings of settlers in the transformed bunkhouse at Durham 
and in Wilson Hall at Delhi are teaching people to understand and love 
the soil, to manage animals and grow crops, and to understand the 
business of agriculture. No training school in this country shows 
better results than the one at Delhi in helping injured ex-service men 
regain their health and enjoy landed independence at the same time. 


THE DEMOCRACY OF THE FARM LABORER’S ALLOTMENT. 


It is. perfectly feasible, as it has already been proven at Durham, for a 
laborer to advance in a few years to a small farm and it is also possible for a 
farm laborer to remain a farm laborer and yet to live a much more comfortable 
and self-respecting life than the ordinary landless farm laborer lives.—Leslie’s 
Illustrated Weekly, December, 1921, p. 773. 


The farm laborer’s allotment is the greatest contribution to economic 
democracy and rural life which has been made since the disappearance 
of free land. It enables the man who works on the farm for wages to 
have a home of his own, to have a house, garden, shade, and fruit. It 
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gives to his wife and children the same sense of security and indepen- 
dence that are enjoyed by families of the farm owners. What people 
think of these homes is shown by the fact that last year 5000 people 
wrote to the Berkeley Land Settlement Office applying for one of these 
laborer’s allotments or asking how they could get one. What settlers 
have done to improve these little patches of land, the promptness with 
which they have made their payments, and the fact that three of them 
have already saved enough to buy farms shows that the American 
will live in the country and will do the hard labor of the farm if he 
is given the right social and economic status. What he will not do 
is to stay in the country if he has to live in a bunkhouse or if his wife 
and children are denied social recognition. 

At Durham and Delhi the farm laborers take part in the business 
meetings. They and their wives and children attend the community 
dances, take part in all the community functions, and meet with the 
families of farmers on a plane of unquestioned equality. Under such 
surroundings, farm labor takes on a new dignity. It opens up the 
door of opportunity to the boys and girls and helps to make them the 
farm owners of the future. Wilson Hall at Delhi and the settlers’ 
community park at Durham are the centers of a social activity that is 
bringing back to rural civilization these interests and enjoyments that 
are native to the country and which must be developed to enable 
agriculture to withstand the influences and attractions of the city. 





Figure 3. House on Farm Laborer’s Allotment P, Durham Settlement. 
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STATE POLICY EFFICIENT. 


Already firmly established in California, the community land settlement idea 
is now sweeping the country—the governments of many eastern states are 
studying the plan with a view to its adoption in reclaiming abandoned New 
England farms and the great stretches of unused land in Maryland and the old 
south.—Collier’s, July 29, 1922, p. 26. 


There are inserted in these pages brief quotations from recent dis- 
cussions in important journals and reviews of the need of efficient 
methods for placing people on land as owners and of creating conditions 
which will make rural life more attractive and thus stop the drift 
of intelligent and aspiring people to the cities. These quotations show 
better than argument how widespread is this interest and how sym- 
pathetic is the approval of the efforts California is making to solve the 
fundamental problem of rural civilization. ~ : , 

During the past twelve months articles similar to those quoted have 
appeared in over a hundred magazines or reviews. They express the 
thoughtful opinion of our time. To this outside discussion there has 
been added an active interest in the progress of these settlements and 
with few exceptions a warm approval of the state’s policy which 
created them by the state press. The interest thus created is reflected 
in the volume of correspondence which comes to the Berkeley office 
from all parts of this country and other countries asking for informa- 
tion about the policy and the method of making applications for farms. 

During 1921 there were over 10,000 letters asking the condi- 
tions on which farms or. farm laborers’ allotments could be obtained. 
This interest in California and appreciation of the state’s efforts to 
broaden the opportunities of poor men has been a great aid to rural 
progress outside of these settlements and it has made the securing of 
settlers for these colonies a matter of small expense and of no uncer- 
tainty. The settler gets the benefit of this and it is an important aid 
to his success. Recently inquiries were made as to the cost of capturing 
settlers in important colonization enterprises in different parts of the 
country. In Canada each settler costs on an average $1,000. In 
Florida, Texas, and parts of the Middle West the cost ranges anywhere 
from $500 to $1,200 a settler. On the very high priced land of Cali- 
fornia it has reached as high as $200 an acre and generally speaking it 
costs one-fourth of the selling price of the land. 

The state settlements are a great contrast to this. There the only 
expenses have been the legal advertising which the law requires, the 
printing and mailing of circulars of information, and the expenses of 
a man and automobile to show land seekers over the property. ‘‘In all 
it does not amount to 1 per cent of the selling price of farms. ”’ | 

The Santa Fe and the Southern Pacific railroads have been of great | 
assistance in securing a desirable type of settler. Through their agents _ 
and in other ways they have done much to make the country acquainted 
with the opportunities offered by the state settlements. The same is 
true of the state press which has kept the public informed regarding 
the progress of these settlements and the opportunities they present. 
In the main, however, the chief magnet has been the fact that the state 
offers men of industry and thrift, who have a little capital, a better 
chance to succeed, and gives them a more attractive social life, than can 
be secured under any unplanned development. 
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This reconstruction of rural life, the appeal it makes to young men 
and women, justifies a large expenditure by the state aside from any 
gain in wealth or population. But the reason for its continuance and 
extension does not rest on this but on the showing made that it is the 
most efficient and successful plan for bringing to full fruition our 
unused agricultural resources that has yet been tried or proposed. 
Wherever there are 5000 or more acres to be settled, no other plan will 
do as much to make the state the mecca of the best type of American 
farmers. None other will as quickly bring relief to land owners 
burdened with water charges or make secure our millions of dollars of 
irrigation bonds. 


STATE SETTLEMENT AIDS PRIVATE DEVELOPMENT. 


For years our arid states and the federal government have been grappling 
with the problem of failures on irrigation projects—it has remained, however, 
for the State of California to put in hand the first experiment in this country 
which strikes at the root of the evil—Engineering News Record, December 5, 
1918. 


The opposition to continuing this policy comes in part from those who 
do not realize how far we have traveled from pioneer conditions. It 
comes from those who think the settler can still hoe his own row as he 
did when land was free. Many favor leaving settlement wholly to 
private enterprise because they object to the state managing any kind 
of business. That argument was once used against public schools and 
against the postoffices. They point out that the efforts of some private 
colonizers have undergone a radical change. Experience has shown 
them that it is worth while to care for the settler after he has been 
transplanted from his old into his new home. They say truly that 
some broad minded colonization companies are adopting the policy of 
extending generous aid to settlers. Some build houses, provide the 
settler with cows, pigs, and chickens, and hire some one to act as an 
advisor. The cost of these services is added to the price of the land. 
Some companies go further. They let settlers put all their money into 
improvements and allow land payments to be deferred for several years. 

Not all, or even a majority of land selling agencies, however, are 
able to adopt this broad public policy and none of them can give the 
settlers as good interest rates as the state land settlement act gives which 
is a vital feature in the settler’s progress and ultimate success. A 
majority find it easier to take the settler’s money and forget him. 
Sooner or later, in all developing sections, the state has to take action 
to protect the settler from unfair practices or the mistakes of his 
inexperience. State regulation is, however, negative in its operation. 
It does little to aid or hasten development. Some states, notably 
Wisconsin, are helping to secure and finance settlers by having the 
state banking department approve the securities of colonization com- 
panies, the agricultural department to examiné and certify to the 
character of the land and the immigration department to help make 
settlers understand what the state has to offer and to feel that they are 
welcome additions to its population. 

Wisconsin has adopted a plan suited to the conditions of its cut over 
land which costs only a few dollars an acre and where nothing but 
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labor is required in its reclamation. It would be wholly inadequate as a 
means of financing the development of large holdings in California 
where land is high priced and where intensive culture requires that 
the farmer shall live in a good house, use good tools, and take advantage 
of all that science and skill ean furnish. 

The fact remains, also, that the greatest rural progress in the last 
third of a century has been achieved in countries which have adopted 
methods and policies closely resembling ours. Ireland, Germany, all 
the Scandinavian countries, Australia and New Zealand have each 
invested hundreds of dollars where we have appropriated one. They 
are doing it to increase wealth, to make themselves independent of 
outside nations, to hold people on the land, to check the increase in 
tenancy and end dangerous political unrest. The best citizen is the 
one with a stake in the land. 

During the last two years the land settlement division has had many 
requests to buy large tracts of irrigated land. These have come from 
land owners and from the eivie bodies of localities. Proposals have — 
been made to sell land without any initial payments, the land owners 
to wait until the payments were made by settlers. What was wanted 
was the benefit of the land settlement organization and the expert direc- 
tion of its officials. These requests for cooperation in development 
have aroused the sympathetic interest of all connected with land settle- 
ment work and the division has cooperated with these land owners in 
the study of their problems and their efforts to work out a solution. ° 

In these investigations the University of California and the California 
Development Association have cooperated with this division in meeting 
the expenses of the investigation and working out problems. After 
this situation is studied, there is a cumulative impression that nothing 
is more needed than a definite program for the rapid development of 
a million acres of land that await settlement. If this is to be carried 
out, no single aid will be of more value than the $3,000,000 bond issue 
authorized by the last legislature. 


A $3,000,000 BOND ISSUE FOR NEW SETTLEMENTS. 


‘Eighty-eight per cent of the land in Denmark is being cultivated by small 
freeholders, who number 180,000. As fast as the few remaining big estates 
come into the market for splitting up they are outparceled to farmers and 
laborers who do not have to pay anything down on taking it over but pay a 
half-yearly tax of two and a quarter per cent on the amount at which the 
land was valued. They get help in building, payable by amortization—and the 
whole scheme is fundamentally similar to the colony of the State of Caifornia 
at Durham.—The Country Gentleman, September 16, 1922, p. 19. 


At the last session of the legislature, provision was made for financing 
future colonies through the sale of state bonds. The reason for this 
action was that it could be better financed by the sale of bonds than by 
making appropriations from the state treasury. This action if approved 
will give settlers the benefit of low interest rates and long time credits 
on many millions of dollars because it will enable a large use to be made 
of federal land bank loans along the lines followed in the development 
of Durham and Delhi. 

The policy thus briefly outlined will impose no added burdens on 
taxpayers. Our brief experience in California agrees with the long 
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experience of Europe, Australia, and New Zealand. All show that 
state land settlement can be made a solvent enterprise. The settlers 
repay all the money advanced, with interest. It gives social and eco- 
nomic benefits not obtained by private colonization because the state can 
command the requisite financial credit on better terms, state experts 
are particularly competent to select and acquire the land needed, and 
the state, through its agricultural departments and the College of 
Agriculture, has precisely the knowledge and influences needed to 
protect these farm communities against mistake and give practical 
application to the policies that are essential to their success. 

There is no financial reason therefore why this bond issue should 
not be unanimously approved. The bonds will be secured by the lands 
purchased, by the capital and labor of settlers, and by the increase 
in land values which closer settlement and developed farms will bring. 
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REPORT OF THE PROGRESS OF THE DURHAM Beata 
LAND SETTLEMENT. 


Karlier reports told how the first two units of the Durham State . 
Land Settlement were made available in 1918 and all the farms sold. 
A portion of the tract could not be sold then because in 1917 it had been 
leased for five years. - Arrangements were made with the lessees which 
enabled the Division to plow the land and sow it to oats in the fall of © 
1921 and throw it open to settlers in 1922. Necessary structures and 
ditches were constructed to adequately irrigate the allotments. Seven- 
teen farms and six farm laborers’ allotments were offered to settlers 
and all taken except three farms having a total area of 89 acres. These 
were applied for, but the applicants lacked capital. Buyers found 
their farms carrying a fine oat crop which yielded as high as three tons 
of hay per acre. This gave settlers an immediate cash return, and the 
crop was taken off early enough to permit a second crop, such as corn, 
beans, sudan grass, milo maize or garden stuff to be grown this year. 
Settlers also had ample time to plant alfalfa and orchards and begin 
their permanent agricultural development. 

There remains 38 acres in the headquarters and 750 acres of pasture 
land to be disposed of later. All of this land is leased for grazing or 
farming purposes. Every acre of land is therefore a source of revenue 
to the state. 

There are now 139 families on the settlement, made up of 105 farmers 
and 34 farm laborers. The laborers’ blocks vary in size from one to 
three acres. They are used for vegetable gardens and fruit growing. 
The farms are mainly devoted to growing food for dairy herds and 
erain. Each year sees an increase in the fruit-growing area. 


TABLE GIVING ACRES OF CROPS IN 1922. 








Crop : Acres 

Alfalfa 2252 4. 22 2o6 5 io 5. Se aS a ee 1,368 
Grain. and grain hay 2-25-0233 ee ee 1,622 
Bea rig ee a a a rl ee ee 145 
Silagé GOTH oe es ste ee es oe ee ea - 108 
Milo “maize. to ne eee eee ee Dee re eee 132. 
Pastures; summer Tallow,’ 6t@c 2 os en ee ee 1,649 
Garden’ {eommereral .and: Ome) 4 ee ee eee 68 
Orehards s-S2c4602. ee A a eee eee 156 
Miscellaneous: Crops .5 22-5. 2. Sie ee A, Be eee 76 
Potal. ..ce2cn ace ee a ee ee ee 5,319 











Thirteen farms have been resold to new applicants by the original 
applicants, the sale in each case being approved by the Division. Eight 
of those selling carried away more capital than they brought to the 
settlement. Four were transferred from their original holdings to 
others more suited to their needs. T'wo who started on farm laborers’ | 
allotments, and one farm laborer who worked on the settlement, so 
increased their assets as to be able to buy small farms in the settlement. 
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One farmer sold his farm and bought a farm laborers’ allotment. Six 
farms further subdivided now accommodate at least two families where 
only one lived at first. 

The trend at Durham has been toward smaller farms. Settlers with 
only the land they could farm with the help of their families have done 
better than those who had to employ hired help or fail to cultivate. 

Transfers and changes in size of the original farms have helped 
settlers get adjusted. It has promoted development and the satisfaction 
of those involved. 


Cooperative Organization. 


Earlier reports have told how settlers were helped to form a coopera- 
tive stock breeders’ association. Under this they agreed to have only 
one breed of dairy cattle (Holsteins), one breed of hogs (Duroes). 
Only purebred registered sires were to be allowed on the settlement, 
and at first all the bulls were purchased by the association and owned 
by it. 

It was to be a tubercular-free settlement. All cows were to be tested 
before purchase, and if the disease developed afterwards the infected 
animals were to be sold. 

All these conditions have been maintained during the last two years 

with the exception that the association-owned bulls have been sold to 
breeding centers. 
_ Other cooperative organizations have grown out of the parent one. 
The Dairymen’s Milk Chillimg Association provides facilities for collect- 
ing, testing and chilling the milk of the community. The Durham 
Cold Storage Company has built a chilling plant to prepare milk for 
shipment in the summer and provide refrigeration space in which the 
different settlers rent boxes and are able to hold fruit, milk and fresh 
meat as long as desired. 

The Dairymen’s Milk Selling Association has been a convenience and 
a money-making institution for the settlers.. Instead of each settler 
having to operate a separator, this is all done by power at a central 
plant and the large supply which the community furnishes brings it 
more buyers than would care for the product of a single farm. Durham 
milk is now sold in the markets of Chico, Oroville, Colusa, Biggs and 
Sacramento. The sanitary character of the dairies and the fact that 
the milk is free from any taint of tuberculosis gives it a high reputation. 
One school at a considerable distance gets ten gallons of milk daily from 
the Durham plant to feed its children. 

The settlers incorporated to build the refrigeration plant. The Land 
Settlement Division loaned them part of the money needed to complete 
and equip it. Its machinery is automatic. It chills the milk and holds. 
the cool room automatically at a definite temperature. This cool room 
has 120 individual boxes which hold from 150 to 300 pounds of fresh 
meat. These are rented by settlers, and it has led to the local slaughter- 
ing of beeves, sheep and hogs throughout the season and is saving the 
settlers from paying the retail prices at the local shops. Ice is also sold 
by this plant at cost to those farmers on the settlement that desire it. 
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From a small beginning of $40 a week, the Dairymen’s Milk Selling 
Association has grown to a business of more than $60,000 a year. The 
problem of marketing milk is of so much importance that it seems to 
warrant a full description of the methods adopted at Durham. 


The milk is taken from each farm to a small plant at headquarters 
and it is divided into two classes, whole milk and milk to be skimmed 
and the cream sold as sweet cream. The skimming is done with a large 
turbine separator of 3200 pounds capacity per hour. It is separated 
by power and relieves each farm of disagreeable labor and time wasted 
in cleaning a large number of machines. The product is kept up to 
standard by daily tests of each member’s product as it comes to the 
platform. The cream when received is run over a brine cooler and 
brought down to a temperature of 35 degrees, after which it is placed 
in the chilling room awaiting shipment. Whole milk is taken care of 
at the same time as the cream, utilizing a large tubular milk cooler and 
aerator. Whole milk is likewise chilled to 35 degrees and stored for 
shipment. Tests are made for acidity and sediment, which are indica- 
tions of its bacterial content. In addition to this constant oversight by 
the operator of the central plant, the state dairy inspector takes plat- 
form samples intermittently for bacterial content. The settlers, who 
are directors of the association, make regular inspections of all the 
dairy units and insist on a high standard of cleanliness and equipment. 
There is a constant striving on the part of members to produce a better 
product in order to extend the market for whole milk, which pays better 
than cream. Conerete milking floors, separate milk houses, tubular 
water coolers and clean utensils are insisted upon. 

The output is pooled and is not sold as the product of any particular 
farm, but as of the Durham Settlement. The dairymen are paid in 
accordance with the amount each member supplies and the price is 
based on the butterfat content. Testing for butterfat is done by the 
operator of the association, who is a licensed tester under the present 
law. The cost of operating the central plant is 5 cents a pound for all 
sweet cream based on its butterfat content and 14 cents per gallon for | 
whole milk. It seems to be large enough to pay for the cost of operating 
and also to provide funds for the purchase of new equipment. This 
operating expense is deducted from the amount each supplier receives. 

Payments are made twice a month. Each member receives a state- 
ment on his voucher check of the milk he supplied, showing gallons, test 
of butterfat, price obtained, cost of operating and net amount to him. 
This keeps him posted about the operations of the association. In 
addition, the members meet once each month. At this meeting the 
members talk over needed improvements, economies in operations, seeds 
and seeding, and any other things that enter into the efficient production 
of dairy products. 

Durham settlers had the help of high war prices for their products 
in 1918 and 1919. Against this they improved their farms when all 
costs were high. Then in 1920 and 1921 they went on the toboggan, 
when the prices of farm products collapsed, when their purchasing 
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It will be seen that from January 1, 1919, to January 1, 1922, there 
was a drop of nearly 60 per cent in the purchasing power of what the 
Durham farmer had to sell. 3 

This diminished value of what the settler had to sell is reflected in 
the settlers’ payments. 

The first two years they were made with remarkable promptness and 
for the full amount due, but as prices dropped the strain showed in the 
Division’s receipts. Instead of being made promptly and for the full 
amount, payments would be made as the settler could raise the money 
and in whatever amounts he could get together. 

If the Durham settlers had all had to depend on the local banks for 
money for development, half of them would have lost their farms during 
the last two years and the state would have been a nonresident landlord. 
In order to illustrate how narrow the margin is between success and 
failure, a complete statement of the expenses and income of two of 
them is inserted. The first is a settler who had experience in irrigated 
farming and who could take full advantage of all his opportunities. 


Statement of a Typical Settler’s Experience in the Purchase and Development of a 
Durham Farm, as Shown in the Record of Expenses and Income of John Doe in 
the Durham State Land Settlement. 


Contract of purchase dated June 15, 1918. Date of actual settlement November 20, 
1918. Approximately 44 acres at $227 per acre; 30 acres graded and seeded to 
alfalfa at time of settlement; 103 acres additional pasture land at $25 per acre. 
Total value of land, $10,280. Cate of preparing land for irrigation, seeding to alfalfa 
and building ditches, $1,892. ‘Total cost of land and improvements, $12,172. 


Assets at Time of Setilement. 


el op Se SE Re ae $4,250 00 
AU eee a Sa ae) See Se ere 300 00 
Barmine enmpment.2e.05 0) 350: 00 
iompenolidsro0n me oe Se ee 400 00 
ieee fewer Cage en See 2h eas 700 00 

Pl Pe aaa tes es oa) Pe ee $6,000 00 


Operating Account to December 31, 1918. 


EXPENSE, INCOME, 

Beparit on iand 2 2 $034 541) Cash on handss 2802s 22 2s $4,250 00 
Deposit on alfalfa and grading 718 24| Sale of hay which was oper- 
Installments, land_2.:.--—__ 390 68 ated on share basis________ 765 00 
Installments, improvements__~— 42 96 

Additional interest ________-- 2 24 

Barn and shed built__--____~ 785 00 

Penton. wearer 20 63 

1 OSG se ata ee 51 40 


Supplies and labor, living ex- 
pense November 20 to De- 
cember 31 and miscellaneous 





Suit Ea petise 269 31 
Cash in bank December 31, 
1505 LAE ed Spleen 2,200 00 
"$5,015 00 $5,015 00 


Started next year, 1919, with $2,200 cash, but house not yet built. 
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Operating Account to December 31, 1919. 


EXPENSE, 


Deposit on house. 3e2- 
Interest, ton) une OOe aes 
Interest to December 31______— 
Fruit trees and seed_________ 
Nine cows purchased________~ 
Land: payments. 2s 
Improvement loan: 221-3222 3 
Trrigations waver. tz.) sees oe 
Grain torshog: teeta sce ee 
Fences erected______ Beet BS 
Taxhe wie? 2s ee eee ee 
Fife Jnsnranee.ct te ee 
LabGtos. we woe ee ee ees 
Parinte a.2) 2432 fe) cSt ia ee 
Piri ip to 0 ee og a gt 
Gas, tires and repairs to auto 
Blacks tise ee oe 
Household goods ____--______ 
Veterinary. tees 222) 
Doctot services 2 = a 
Welland pumpercse or ec e352 
Milk? house. -4-> a eee 


Miscellaneous farm expense___ 
Hiving “expensés~ = 85 S208 Eat 
Cash on hand December 31__~ 


INCOME. 


$888 00] Balance cash on hand___-___ $2,200 00 


$5,600 00 


Tati “IeoMie we we eve 3,400 00 


$5,600 00 


Operating Account to December 31, 1920. 


Started this year with $105.56 and all debts paid—cows producing and feed on 


hand. 


HIXPENSE, 


Tank house and _ domestic 

Wailer Systeme see ee 
Lahdavayments 2.2. on 
Part land payments, Decem- 

DOT Senco a ee ee 
Improvement payments —_____ 
Improvement payments _____~ 
Miscellaneous supplies___--__ 
Grain. fort hog feed 2 ae 
Veterinary fees, contract___~ 
Baling Hay oi eee eee 
Lib bar pls oes ORS ne eae 
PRNEGA Aa Ete ears ee ate ss 
Half bull and manure spreader 
Auto! expense 2262 S22 Sees 


Miscellaneous farm expense___ 
Actual expense serious illness 

for several months__--____ 
Cash on hand December 31___ 


INCOME, 
Balance on hand22e¢- ee $105 56 


$844 00] Sale hay, hogs, milk and mis- 


393 63 


$5,305 56 


cellaneous farm income____ 5,200 00 





$5,305 56 


Berd) y nai 


Operating Account to December 81, 1921, 
Started this year with $150 in the bank. 








. EXPENSE, INCOME, 

| ‘Payment improvements contract $43 49] Balance on hand____________ $150 00 
Payment improvements contract 43 47} Sale of hay, hogs, milk and 
Payment improvements contract 48 59 miscellaneous farm income. 3,280 00 
Payment land contract_______ 48 5 
Payment improvements contract 100 00 
Payment land contract_______ 200 00 
Payment land contract_______ 94 10 
Payment land contract_______ 300 00 
Payment irrigation charge____ eS ear 
Payment supplies... > 22725 
Labor and baling hay________ 365 00 
MSIE BS Eat ye hh tase oa 232 00 
SY ie eA a ge 65 00 
RSP OG betes 5d 00 
Electric wiring and equipment 125 00 
Washing machine____________ 137 50 
SN DY4 eg ONCE, a peek Bl Blain ta, pei 9 00 
atiee eee ee ee 35 00 
Aitoe-erpenses See tek OOK DO 
PieeeaI ees ee 35 00 
(WC SS 1 Soe PDS oe a ee 100 00 
Veterinary fees, contract______ 28 00 
DIOCLOT Otte ee 25 00 
Miscellaneous farm expense___ 200 00 
Iniying “expenses. 2 819 00 
Cash on hand December 31____ 99 31 

$3,430 00 $3,480 00 


Operating Account to Close, December 31, 1922. 


Commenced new year with $99.31 and year will not close until December 31, 1922. 
Has following available credits: 


Peete Tet eee ae oe eee $300 00 
Hay on: hand—50 ‘tons at: $12_-_.-__-_.--.-.- 600 00 
$900 00 
Owes at present: 
To state— 
Iminrovements ‘contract. 2.2 2 ee $86 99 
Improvements contract______ i i ae 97 20 
PPIs oll) Watet hoe a ee 86 13 
men ierestt (pine: wetC2) trae Sen it 2 he 8 00 
To outside creditors— 2 
Uy ite O ai de eo SA oan Speck Vanbe a aa 50 00 


ieatanes available tor operating @ 0  e $571 6S 


gs 


STATEMENT OF ASSETS AND LIABILITIES. 
As of August 1, 1922. 








ASSETS. LIABILITIES. 
Land (original value) —__-__- $10,281 19| Land, balance deferred prin- 
Cash on“ handie oe set eee 800°00' | <cipal 22 2a Sis een $8,487 12 
Dwelling honge- 2 ks 2,500 00| Improvements loan, deferred 
Barn. 22 eee and Ni so oN 700 00 ptincind |) At Sree 933 26 
Tank house and water system 1,000 00} Installment owing___---_--_~_ 86 99 
Tool: sheg 222 oer naa 150 00|}Improvement loan, deferred 
Milk shonsea2. ae ee ee 40 00 principals... 2. 2oee eee 1105-39 
Grading and alfalfa________- 1,830 00°} Instaliment. 2. 25255 eae 97 20 
Wences tehi are a tee 29 ae 370 00 | Irrigation charge_____ a2 4245 ; 86 138 
Gravel roads, ete. ee 100. OO irrigation pipe. 2 eee 8 00 
Glesring 550s oat a 125 00| Miscellaneous account payable - 50 00 
Corrals and bull pens—--.-.* AZ OO 
Sepite-taniea Sy Sane 60 00 
Famibyserehara, = 2555 100 00 
Electric equipment________=_ 125 00 
21 cows and half bull____--__ 1,800 00 
T sew raid igs Scie 75 00 
2. HOTHOS ES See os Te hee 300: 00 ENGE worth... sk eae 11,037 10 
Powlinyeere eee re ee 70 00 
Wagon, plow and harrow__—- 115 00 
Mower and rake- 22-2228 80 00 
Harness and small tools______ 65 00 
Ha yodermckie 2 20 2 eee es 40 00 
Cait ES ee cee ee 250 00 
Dairy <equipment2-2 Se 40 00 
Half manure spreader__..__ 100 00 
Housebholdgoods (22-5 352 550 00 
Hay; 50 tons-at. $1225 22 600 00 
$21,891 19 $21,891 19 
The loans made were as follows: 
June..15; 1918; alfaliat depositas. oe eats $718 24—deferred $1,074 00 
May 24, 1919, house deposit_u_— =~. 2-5 888 00—deferred 1,200 00 
$1,606 24 $2,274 00 
Net: arortn, 122 sek lee eed een eee $11,037 10 
INGE MOET sol OTS ee eee 5 ae 6,000 00 
Gain in ‘Tout. years cee eaa ss Pee See 2 $5,037 10 


The settler lives in a good house, has good stock, sends his children 
to school. The family is active in all the community organizations, In 
spite of the hard times he has prospered. 


What Would Have Happened Under Short Time Payments. 


It is interesting, however, to consider what would have been his 
position if he had purchased the same farm privately and been com- 
pelled to depend on local banks for money needed to make improve- 
ments. If he had bought the farm on terms usually given in private 
contract, that is, one-fourth down, balance in ten-year amortized pay- 
ments with interest at 6 per cent per annum, then borrowing for 
development would have been imperative. For this money he would 
have had to pay 8 per cent at the local banks, and there was a consider- 
able part of the time during the last four years when it was difficult to 
borrow at all, even on the best of security. This settler would have > 
only his chattels and equipment to offer as security. If we assume that 
his living expenses, insurance, irrigation water, cost of improvements, 
taxes, labor and income would be the same as he actually experienced, 
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the difference would be in interest and in land payments. He would 
not have done this well, because, if he had been outside the settlement 
he would have not had the economies of our cooperative marketing 
arrangement and he could not have obtained the price for milk that 
the Durham settlers have secured. 


Table Showing what Would Have Happened to John Doe if He Had Bought His 
Durham Farm on a Ten-Year Payment Plan with One-fourth Down and 6 Per 
Cent Interest. 


Operating account to December 31, 1918. 


EXXPENSE. INCOME, 





Deposit on improved land, one- Gastvor nando. ie ec a $4,250 00 

fourthoor 512,172:24 $3,043 OS | Sale of ey pet on Be ns ee 765 00 
Bate wand SNGd se 785 00 
lrnention~ water... So 20 63 
A Bae Pee ieee ape Sees Mea Le 51 40 
Supplies, labor, living expenses 

and miscellaneous_______ 269 31 
Cash in bank December TE 

ed) eee es 845 58 

$5,015 00 $5,015 00 
Operating account to December 31, 1919. 
EXPENSE, INCOME, 

Bees peemaent one-tenth of Cash-on hand a2. oo ee $845 5S 

Peet es Ss $912. 92| Income from farm.____-- -=e5 6,400 08 
6 per sets on $9, 129.16 for Loan on 50 per cent value of 

TOR an etd Fea RUE cei ar ce DAT 75 cattle and equipment______ 1,000 00 
RM oe het EIS 2 a Lt 2,088 00 
Fruit trees and seed_________ 50 00 
Interest on loan of $1,000 for 

6 months at 8 per cent_____ 40 00 
7 cows purehased-~.. ou hee UM aie fies ee ac ORS 
Irrigation water ____~- pS eso 76 50 
Grain for hog ‘feed 3 so 150 00 
Prencesrerected... oe 200 00 
eis ine Oe ee EP Se 252 00 
Hire wasurance o> fo Epes 80 00 
We mee eae ya et ee 240 00 
TEESE aa gy pe eS a 260 00 
Gas, tires and repairs to auto_ 75 00 
Blacksmith 2s 5_. Deel ee Bs 20 00 
Weterimary vers 2° i 7 50 
Doctor services 2 LL, 25 00 
Ryeteae pip. 152 00 
Mate nOuses = rw 40 00 
Milk cooler and cans___-__-_~- 37 50 
Miscellaneous farm expenses__— 70 00 
Liven expenses i S00 50 = 

$7,404 67 $7,404 67 


The deficit of $2,159.09 could have been reduced by building a very 
cheap house, costing, say $1,000, or a shack costing about $500. The 
latter would cut his deficit to $571.09, which would have been owing on 
land. Ags he has come to the point where no ordinary agency would 
extend credit of $2,159.09 it must be assumed that he built the cheap 
house and started 1920 in arrears, owing, on his payment contract 
$571.09. 


eae 


Operating account to December 31, 1920. 


EXPENSE. INCOME. 
Deiicit fromet GIG oe $571 09| Cash on hand December 31, 
Land ye pata one-tenth of 11D See ae Nil 
$9,120 Tate oo es 912 92)| Sale of hay, hogs, milk and 
6 per aca on balance land, miscellaneous farm income. $5,200 00 
$8,216.24, for one year____ 492 97 
Interest on live stock loan____ 80 00 
Miscellaneous supplies_____-_ 41 76 
Grain for hog feed_____.____ 90 00 
Veterinary Lees =e es 28: 800-1 Deotts 1 aes wie) ees a 1 26 bras 
Baling bayer 2s. Soe 256 00 
Laborers sete oe ee oe 395 00 
EPS eee ee ee ss ee 206 00 
Half bull and manure spreader 195 00 
Autoexpensel- 202-2 eS 100 00 
Serious illness for several 
months and doctor fees_____ 700 00 
Livingexenses eo 1,125 .00 
VERE Res ti ee ee 5 00 
Miscellaneous farm expense__ 418 79 
Tank house and _ domestic 
water systemic. 22S. ee 844 00 ; 
$6,461 53 $6,461 53 


This deficit of $1,261.53 could only be allowed as owing on land as 
he still owes $1,000 on live stock and equipment. 


Operating account to December 31, 1921. 





HXPENSE. INCOME. 

Defiert ftom 9205.4 so ee $1,261 53] Cash on hand December 31, 

Interest on deficit at 6 per LOR 2 ee ee eee Nil 
cent for one year__-_____-- 75 69|Sale of hogs, hay, milk and 

Land ese one-tenth of miscellaneous farm income. $3,280 00 
SG eee 912 92 

6 per ae interest on balance 

; land, $7, We oe, One yearol. 4388 20 

nterest and principal on stock if 2 
Stee Gh he ome 1,080 00 PVE RONG: oe eee er eee 2,543 31 

Irrigation charges____--____~_ 99 72 

Supplies (miscellaneous) —_ gy eee 

Labor see so Se Se ees 365 O00 

‘Pawee fot es By ia Boek Be 232 00 

Heliet: a hse ees ee See 65 00 

Trsurance? Sf. oo eee ees 55 00 

Milk Canes 2 6 See el ee 9 00 

LEE Wey Sy he mae Bele Sete aes SR HS Ne 35 00 

Fences 20, oe 100 O00 

Veterinary. 160s 2530 ee 28 00 

Doctor's fees. oe eas ee ee 25 00 

Miscellaneous farm expense__ 200 00 

Living expense ee ie 819 00 





~ $5,823 31 $5,823 31 


As the live stock loan could hardly have continued as long as this, 
it is assumed that this is paid and default made on the land payment. 
He would have had to forego the electric lights and electric washing 
machine which he now has and which make his wife enjoy living on the 
farm. If he had built a house as good as the one he did build at 
Durham, his deficit in January, 1922, would be $4,131.31. No ordinary 
vendor would allow it to reach this sum. It would be a hopeless 
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situation and John Doe would by now be moving back east or farming 
land as a tenant. 

The stand of 30 acres of alfalfa which was on the farm when John 
Doe bought it gave him quick returns. Without this he states his com- 
fortable house could not have been built. Sone ng much cheaper 
would have had to answer. 

This statement for 1921 shows how hard he was hit by the fall in 
farm prices. With more.land under cultivation, more producing cows 
in his dairy and more to sell in every line, his income was $1,920 less 
than for the previous year. He milked three more cows in 1921 than 
in 1920, but the cream checks in 1921 totaled $1,560. Those in 1920 
amounted to $2,040. 

He cut his living expenses and pulled through by saving and working 
harder. His payments on land and improvements were made in 
smaller sums and could not all be met when due. 


Balance Sheet of a Settler Who Is in Arrears. 


The statement of Richard Roe which follows is of an honest, intelli- 
gent, hard-working settler who had not had irrigation experience. He 
had been a grain grower like his father. When he came to Durham he 
wanted to follow the kind of agriculture he understood. He was also 
a mechanic and could earn good wages outside the farm. Against 
advice he tried to keep on growing grain and combine with this, work- 
ing for wages. This accounts for the large labor income shown each 
year. 





FIGURE 5. Prune Orchard on the Durham Settlement, 
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Statement of a Typical Settler’s Experience in the Purchase and Development of a 
Durham farm, as Shown in the Record of Expenses and Income of Richard Roe 
in the Durham State Land Settlement. 


Contract of purchase signed June 15, 1918. Date of actual settlement June 15, 


1918 ; 70.32 acres at $165 per acre, total $11,602.80; 56 acres sown to barley by the 
board before settlement at a cost of $816. 


Assets at.time of settlement. 





OE Fo earch i lite eee oS vere ih me moe Sed ODO . : 
Tai vestockit ste. £2) Sie: eee ae eee 920 00 . 
Warming, equipment: ¢.aee a eee 300 00 . 
Household goéden. we aa ee See ee 400 00 
Trand adjacent isi tee nee ee ee 1,800 00 

$3,695 00 


Operating account to December 31, 1918. 


FXXPENSE. . INCOME. 
Deposit an.7and <2 tae $6032716) Original cash oc ol ee ee ee 
Purchase. of, €rop...- 22.3.5 816: 00) Sale of eropi2u2 2 2 = isc! = 2:600° 00 
Land payment. oo. 2 a igs 440 88| Income from labor______--_~- 625 00 
Miscellaneous stores_____ Poel 2040. Sale stubblenteus2- ii ees 80 00 
Harvesting expense__--______ 168 00 
EEE FE eRe OR eae TT Ie tee 270 00 
living "expense... Sie es) re 350 00 
Doetorm billsah— = Fssaeses 35 75 00 
Wires insnrance. 5252253. Ses 11 00 
Seed wheat for next year's 
etopr cot OA ate oes 225 00 
Balance cash on hand_—-~___- 599 96 
$3,580 00 $3,580 00 


Started next year with $599.96 in cash and debts paid. 


Operating account to December 31, 1919. 


EXXPENSE. - INCOME. 

Buileamer yarn Ae 3 ne $700: 00:} Cash on hand. s5 SS so. _. $599 96 
Land may Menton con Ss 442 55|Sold wheat crop____--__,____ 506 00 
Naxestor 1936 5 ee 58!01TY Pasture fees. <0 J ae eee 30 00 
Miscellaneous. stores__—-___ Sih 48-591 Sold: stocks 22, teu ee ees ate 30 00 
Henees ser x acct eee eae a 1) O00 Wages 22 a a ee 1,115 00 
Hose «550s oe sucess ae 218 00 
State and county taxes, 1919_ 240 00 
Cash on hand December 31, 

ONG ea ee ee ee eee 498 Si 

$2,280 96 ; $2,280 96 
Operating account to December 31, 1920. 

IXPENSE. INCOME. 
land: payment, a2. gee Se 2467 41) Cash on hand ose. See oe $498 81 
BLE.) papery Se Mh UPR Oe aay pe 245 00} Barley crop, 616 sacks at 
Harvesting expense —.-____-_ LOS “OO S14 Td eo ee ee Sie 908 GO 
Sia Chg sek te tee ee ee 114-04} Pasture oS ee 40 00 
Fence on north boundary____ 52 08 | Sold stock (beef) __-_____ ae TT 80 - 
Doctor bills (wife’s operation ; Sold “stock (hogs) is boete gee 100 00 
‘himself broken foot) __--__ A420 00: W aves -. 2S ee eee 677 32 
Constructing railroad crossing 125 00 
Tiiving expenses__.—-- 2 525 00 
Miscellaneous farm expense__ 185 00 

$2,302 53 $2,302 53 


re 


Se 


Operating account to December 31, 1921. 


EXXPENSE., 
Taxes (delinquent) _-________ $315 00 
Latest 50 00 
DRA Une ees ee 60 00 


Delinquent doctor bills_______ 110 00 
PEVCR og a 44 00 
Wheat seed for 1922-________ 84 00 
Barley seed for 1922_._______ 35 00 
Blacksmith and miscellaneous 26 00 
Miscellaneous farm account__ 61 00 
Divi eEetse SS 400 00 
Parse dang payment. 300 00 
Reeser ead Wan) SPATS 2 5 ta el es a 

$1,485 00 


INCOME. 


Fed balance to stock (no 

WEEN e ee Soa et 
pe NS hee eee ied es a a 
Sold three horses ___________ 
qi as SE _ see Sei pean es ae aes ae se 


$1,485 


00 


Started 1922 without cash, but had 30 acres of wheat and 30 acres of barley not 


yet harvested. 


years, to take care of personal debts and outside venture of uncertain returns. 


Statement Assets and Liabilities. 


ASSETS. 

Prot state) ee 1 ($11,602 -80 
laia( freehold ) iF on ,000 00 
PMTO areata SS 450 00 
Been w ea ee i 200 00 
ie oe ee So ee 10 00 
LENT ig caine pe a 15 00 
Wagon and rack. =. 90 00 
Mamtect ifGcr he 150 00 
PIN a se Oe et eS 200 00 

Estimated wheat crop (300 
Sncneean sto) 22 8 55) 00 

Estimated barley crop (400 
Ue SO SES ae eee 600 00 
-$15,872 80 


LIABILITIES. 


Balance land (state) —___-- ee 
Mortgage, freehold __--__ = ees 
Due state land payments____ 
Due state account receivable_ 
Doctor bills 
Fermons dents oS 2S eS 
Expense harvesting (estimated) 
SECS ane badd Lbs See, Oe eT) ees 
Owite=<to relatives. 2.0. = 
Net worth 


Had to borrow $600 on freehold land mortgage, 7 per cent, for three 


SO 


His net worth has decreased from $3,695 to $2,734, a decrease of 


$961 in four years. 


His position would have been much worse had it 


not been for the $2,600 which the crop planted by the Division before 
the land was offered for sale, brought him. 


A producing stand of alfalfa, some good cows and hogs, would do 
When 


much toward changing this into a successful business venture. 
he began grain prices were high, due to the war. 
barley opened at $3 per hundred but soon dropped. 


effect is too well known to be further discussed. 
Since that time it has become more apparent each year that grain 


crowing will not pay on the high priced land of irrigation districts. 


The following year 
Its disastrous 


ae) 
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FIGURE 6. Exhibit of Products from Farm Laborer’s Allotment, Delhi. 
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DEVELOPMENT OF THE DELHI SETTLEMENT. 
Location and General Facts. 


' The Delhi Settlement is located six miles south of Turlock in Merced 
County. It includes approximately 8600 acres of land which extends 
in a body about two miles wide from a mile west of the Southern 
Pacific Railroad to a point about a mile east of the Santa Fe Railway. 
Delhi, a station on the Southern Pacific, and Ballico, a station on the 
Santa Fe, are located on the tract. This tract of land was selected by 
the State Land Settlement Board in 1920 from eighty tracts of land 
offered to the board in all parts of the state. Selection was made 
after careful examination and appraisement of soil and water condi- 
tions by representatives of the College of Agriculture of the University 
of California, the U. S. Department of Agriculture and the State 
Engineer’s office. 


Soil. 


The soil is classified as Madera sand, which is well suited to the 
production of alfalfa, potatoes (particularly sweet potatoes), melons, 
berries, grapes, nectarines, apricots and peaches. A special soil survey 
and soil map was made by Professor C. I. Shaw, who is in charge of 
the soil survey work in the state. It shows the soil conditions to a 
depth of six feet over the entire area. This map can be examined by 
intending settlers either at Berkeley or Delhi. 

The surface of the land is rolling, with a slope toward the west of 
about eight feet to the mile. When purchased by the state, a portion 





Ficure 7. Wilson Hall, Delhi. 
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FIGuRE 8. Delhi Station, Southern Pacific Railway. 

of the land was planted to grain, the balance being covered by alfilaria, 
foxtail and bronco grass with occasional fields of poppies, lupin and 
morning primroses, used generally as sheep feed. Climatic conditions 
are much the same as in all other parts of the San Joaquin Valley. 





BALLICO TOWNSITE 
DELHI STATE LAND SETTLEMENT 
MERCED COUNTY CALIFORNIA 


FIGURE 9. Townsite at Ballico on the Delhi Settlement. 
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Weather Conditions. 


The summer temperature sometimes runs over a hundred degrees, 
but the nights are invariably cool. The following table gives the 
records for Merced for the past ten years, the annual rainfall of eleven 
inches making irrigation necessary : 


TEMPERATURES AT MERCED, CALIFORNIA. 
Highest temperatures: 
yc ge 
(6) 
record Jan. Feb. March April May June July Aug. Sept. Oct. Noy. Dec. Annual 
15 72 79 86 96 105 109 116 114 110 102 86 75 116 


Lowest temperatures: 
15 20 23 25 31 32 40 40 41 35 28 21 16 16 


Mean maximum temperature: 
11 56.3 61.5 65.9 73.5 80.4 90.3 97.5 96.3 89.3 81.0 67.2 56.8 76.4 


Mean minimum temperature: 
11 35.5 37.9 41.2 44.1 48.5 52.3 60.5 58.1 53.0 45.9 38.7 34.0 45.8 


Mean temperature: 
38 47.0 51.0 55.0 69.0 67.3 75.3 81.7 79.3 73.7 64.8 55.4 48.3 63.2 


PRECIPITATION AT MERCED, CALIFORNIA. 


Annual Reports Since 1872—Monthly, Seasonal, Average Amounts. 


(In inches and hundredths.) 
Means: ; Sea- 
July Aug. Sept. Oct. Noy. Dec. Jan. Feb. March April May June sonal Annual 
0.01 0.02 0.21 0.49 LN 1.59 2.35 1.48 1.89 0.95 0.54 0:12> 10/82) 30.82 


Irrigation Supply. 


The land is a part of the Turlock Irrigation District, the oldest 
district in the state. The water right of the district is not only the 
first on the Tuolumne River, but is guaranteed by a congressional 
grant. A continuous head of water is diverted from the high line 
canal of the district to the main pipe lines belonging to the settlement. 
The allotments are divided into nine zones with a separate rotation 
for each zone. Each rotation is so arranged as to allow for a complete 
irrigation of each allotment within the rotation period. The settlers 
pay a portion of the cost of distributing the water through the pipe 
line in addition to the irrigation district tax. 


Domestic Water Supply. 


Domestic water is secured from wells on each allotment. Some 
use two-inch hydraulic wells which cost from $35 to $50, although the 
majority favor seven-inch cased wells. Many pump water by hand, 
some use windmills, some gas engines or electric motors in connection 
with overhead tank or underground pressure system. 


Land Purchase. 


The land was purchased in the fall of 1919. The first unit, com- 
prising forty-nine farms and twenty-six farm laborers’ allotments, 
was offered for sale at the first opening in May, 1920. The second 
unit was opened in September, 1920, and the third unit in January, 
1921. The fourth and last unit will be opened in November, 1922. 


ANY 


Settlers. 


Two hundred and twenty settlers have secured allotments at Delhi. 
Seventeen, or 8 per cent of this number, have left; 85 per cent sold 
their allotments for the full value of payments and improvements. 
This record in itself indicates sound progress. Of the 205 settlers now 
on the land, 109 settlers hold farms averaging 28 acres in size but 
ranging from ten to 175 acres, which is 77 per cent of the farms so 


far offered for sale; 43 hold poultry farms, ranging in size from 3.5 to 


10 acres, equaling 73 per cent of all poultry farms offered for sale. 
Fifty-three hold 2-acre farm laborer allotments, or 90 per cent of the 
total number of laborers’ allotments offered for sale. 

Five thousand six hundred and forty acres of land have been’ offered 
for sale: 4174 acres, or 74 per cent, have been sold. 

Highty-two per cent of the settlers at Delhi are from California, 
the balance are from fifteen different states, from Canada, Australia 
and England. About one-half of the total number are veterans of the 
United States Army. The average age of the settlers is 40 years; the 
average capital is $3,251. The total population of the settlement, exclud- 
ing those who do not own land, is 550. Although all settlers have had 
some farm experience, many have made their living at various times 
from some trade other than agriculture. An incomplete census shows 
a representation from the following trades and professions: 


Teachers— Salesmen— Miscellaneous— 
High school Auto Aviator 
Grades Real estate Hand-coloring photographer 
Kindergarten Traveling African guide and big game hunter 
Piano Professions— Band leader 
Stringed instruments Physician Florist 
Elocution Osteopath Orchestra players 
/sthetie dancing Trained nurse Radio operator 
Hngineers Photographer Movie machine operator 
Civil Banker Farm adviser 
Electrical Storekeeper Shipbuilder 
Irrigation Minister Sailor 
Railway locomotive Trades— Milliner 
Baker Dressmaker 
x Gardener Rug weaver 
Plumber Land appraiser for Federal Bank 
Electrician Street car conductor 
Plasterer Policeman 
Sign painter Cheesemaker 
Bookkeeper Shoemaker 
Telegrapher Mechanic, auto 
Carpenter House painter 
Stenographer 
Fireman 


Financial Returns. 


Before the land was sold to the state, the annual return from rental 
‘for grain and sheep pasture amounted to about 50 cents an acre, or 
$4,000. The income to the settlers for 1922, from but one-half of the 
total acreage bought by the state, is estimated at $75,000. It is esti- 


mated that the value of the fruit alone, from the orchards now planted - 


and to be planted in the immediate future, will be approximately 
$1,000,000 a year. Certainly within six years from the time the first 
settler planted his first crop, the land will be producing close to a 
million dollars worth of wealth a year, as against an original rental 
value of $4,000. 
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Crops. 
Records in June, 1922, show 1369 acres in alfalfa, 347 acres in trees, 


343 acres in vines, 100 acres in sweet potatoes; the balance being in 


corn, sudan grass, melons, or is still unimproved and not cropped. 


. Dairying. 


The dairy industry has received first attention not only because the 
returns are more immediate than the return from fruit but also because 
the return is steady and assured. The development of a desirable type 
of dairy herd has been assured through the cooperation of the Dairy 
Division of the U. S. Department of Agriculture in the employment 
of Mr. C. V. Castle, a dairyman by profession and training. Mr. Castle 
resigned the position as head cow tester for the Western States to 
accept the appointment at Delhi. He has helped in the selection of 
cows, in the care, feed and management of the various herds, has 
organized a cow testing association and has conducted the testing. 
The settlement now includes 211 grade cows valued at $25,320; 48 grade 
heifers valued at $1,200; 32 purebred cows valued at $11,200; 13 pure- 
bred heifers valued at $1, 950; 16 purebred bull calves valued at $1,600. 
One of these calves has been sold to a Holstein breeder for $200. 

The average production of the cows has been satisfactory. The 
cows tested have topped the list of cow testing associations in California 
given in the Monthly News Letter of the Department of Agriculture for 
five months out of the seven months that records have been kept. For 
three months the average production per cow per month has exceeded 


40 pounds. Several of “the registered cows are on official test. 


A bull association has been organized with three subblocks, each 
block handling one of the bulls owned by this association. De Kol 





Ficurre 10. Holsteins in Barnyard of a Delhi Settler. 


Somers 


Pontiac Patti, purchased for $864 from the Stanislaus County Holstein 
Breeders’ Association, was the first bull secured. He was loaned to 
the dairymen of the settlement for a year and at the end of that time 
was taken over. This bull is out of Black Patti with a 914-pound 
record. He was sired by Segis Pontiac De Kol Dutch. with 10 A. R. O. 
daughters. Four nearest dams of this bull average 1008 pounds of 
butter. 

Aaggie Colantha Moreland is an aged bull bought from a purebred 
breeder of Denair who was retiring from active dairying. This bull 
was sired by Colantha Sir Pontiac Aaggie with 30 A. R. O. daughters, 
one with a record of 35.03 pounds of butter in seven days and another 
with 32.87 pounds of butter in seven days. Sir Ormsby Akkrummer 
Korndyke was purchased from John B. Irwin of Minneapolis. This 
bull combines some of the greatest blood of the breed, through Miss 
Korndyke Akkrummer Ormsby to Hengerveld De Kol and through 
Sir Ormsby Banastine Champion to Duchess Skylark Ormsby, the 
world record cow with 1606 pounds of butter in a year. This sire is 
the youngest son of Pietertje Maid Ormsby, for which the owner 
refused $40,000. 

The Holstein breed has been selected as the breed for the settlement. 
No tubereular cows have been purchased and all cows are tested every 
six months and all reactors are eliminated. 


REPORT OF DELHI COW TESTING ASSOCIATION, JULY, 1922. 














Name of cow owner Number of cows Average fat 

Re ire Ga fob se ee 6 | 41.4 
As ea WIGET ET oe es ae ee ets oe ae ene 11 Sie. 
ORGS EG CDSs ae oe ec can Oe ee ee pe eet ene 8 47.3 
Ec Aee Nelson 3 oe see eee eed bess ot eee 2 48.0: 
Oh sas oe he 5 ee ee oe eee 8 41.0 
OS FV ONS RSEIG 8 go Be Sess gs = ct eee tee ee i 49.6 
GOD SRE DIG Le So ea caren eee 3 48.3 
Prenk 2Br acy cece en ee 8 45.0 
R.ADOWR NET yo ee eS ee ae 6 33.9 
GODs! JONCSS Fer Er a ni ee ate ee eee ee 8 27.0 
Li... E.. Dickover sas 220 ns st Fale oa ee ee ee 6 40.5 
Rh. is, SGHID PM ante 2 coe eee ee ee 11 85.3 
FP. SB Davi ts. coe. tae Boe soe ee ee ee ee ee 5 43.6 
Fenley RoDINS ON =..2 3582 ee eee 13 36.2 
R. SB oe eS oa ee ee ee 2 50.8 
D.4G. P@ters ones ee tae a eee ee ee 9 40.7 
Mis. Mab Beene so. eb 2c 3 eee 6 44.0 
WS A SEB suc cake Sake tes Sel ee ae eee sca 2 43.4 
Alfalfa. 


Alfalfa is the foundation of the dairy business in Delhi. The land 
is irrigated by the border method, the lands varying from 20 to 30 feet 
in width and from 250 to 500 feet in length. The 25-foot lands, 250 feet 
long, are most satisfactory. It costs from $15 to $35 per acre to prepare 
the land for the border method of irrigation, $22 being a fair average 
charge. Alfalfa is planted in September and October if the land can 
be irrigated before seeding; otherwise, any time from November 15 to 
March 1. Nurse crops are not generally used. The fields are usually 
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covered with straw, manure or corn stalks to prevent damage by wind 
in the early spring. Rye is often sowed on the borders as a wind pro- 
tection. Three or four hundred pounds of gypsum to the acre, or 100 
pounds of sulfur and 300 pounds of lime to the acre, increases yields 
and has proven profitable. The gypsum is usually applied each year, 
while the lime and sulfur will last for four or five years. When fertil- 
izers are used, from one to two tons are secured at each cutting. Five 
cuttings are secured regularly, while six and seven cuttings are not 
infrequent. 


Fruit. 


The production of fruit, especially peaches and raisin grapes, will 
ultimately be the most important industry in the settlement. The soil 
is well adapted to the production of good peaches. It costs from $8 
to $20 per acre to prepare the land for planting; $15 would be a fair 
average. Cling peaches dominate, although some free stones have 
been planted. Varieties so far include: Phillips, Tuscans, Palora, 
Peaks, J. H. Hale, Elberta and Lovell. 

Thompson seedless and Malaga vines are the two varieties of grapes 
planted so far. Cuttings of a new seedless grape known as the Black 
Monukka and cuttings of the Red Malaga have been planted this year 
and will probably be planted extensively. Commercial fertilizers are 
not used now on trees and vines, although fertilizing trials are being 
made in demonstration orchards. Cover crops are being tried out and 
will probably be grown extensively in the near future. 

The production of fruit is essentially a community enterprise. The 
problems of buying and planting trees, of pruning and eare, are con- 





FIGURE 11. Two-Year-Old Thompson Seedless Grapes on a Delhi Allotment. 
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sidered not only as individual problems but as necessary to the best 
interest of the entire settlement. Good healthy trees are possibly more 
important than good healthy cows on account of their permanence. 


Truck Crops. 


Sweet potatoes have proved to be the most satisfactory cash crop. 
The soil is well suited to the production of very fine quality potatoes. 


Eastern seed was purchased from New Jersey by the settlers in the © 


spring of 1922. Careful selection in the field is to be practiced so that 
the production of quality potatoes can be increased. Although melons 
do well in Delhi, the market conditions do not warrant extensive plant- 
ing. Settlers are advised to go into melons on a very small scale, if 
at all. Cucumbers, summer squash, egg plant, lettuce, etc., do well 
and commercial plantings are being tried. 


- Poultry. 


The poultry industry is growing rapidly. Not only are there a 
number of poultry specialists but nearly every settler has a farm flock 
of considerable size. There is a total of 20,000 hens in the settlement, 
with about a mile of poultry houses with capacity for 30,000 when fully 
stocked. This is just a beginning. The soil is a distinct advantage to 
the poultrymen. Alfalfa forms the basis for green feed, although other 
oreen feed is raised. As Delhi is in the center of a grain area, scratch 
feed can be mixed by settlers to advantage. White Leghorns are most 
commonly raised, although Rhode Island Reds and Plymouth Rocks 
are raised by some. The poultry farms range from 3.5 to 10 acres. 
Two or three acres are planted to alfalfa for poultry and cow feed. 
The balance of the land is usually planted to trees which fit in very 
nicely with the poultry development. 


Marketing. 


Marketing is carried on very largely through existing cooperative 
associations. The grape growers have joined the Associated Raisin 
Company. The dairymen belong to the Milk Producers Association of 
Central California. The peach growers have joimed the Peach Growers 
Association. The poultrymen ship to the Poultry Producers of Central 
California and the sweet potato men ship through the Sweet Potato 
Growers’ Association. The problem of marketing staple products is 
too large for a community to handle as a community enterprise. 


Cooperative Buying. 


Buying is rather extensive in a new settlement. In 1922, $23,000 
worth of supplies were purchased cooperatively. This included trees, 
vines, fertilizers, manure, brooder stoves, coal, posts, fencing wire and 
trellising wire, alfalfa seed, hay, tree protectors and sweet potato seed. 
Implements were purchased in 1921. .There was a saving in the price 
in all eases. Coal, for example, was delivered to the homes for $17.50 
per ton as against a price of $20 in town undelivered. The main benefit 
shown was in the service rendered. Instead of having each settler go 
over the country looking for sweet potato seed and bidding against his 
neighbor for the supply, the seed was purchased by a committee 
appointed by the settlers. In the purchase of trees and vines care was 
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taken in the selection of the stock and in protection from disease and 
insect enemies. Due to the fact that orders were put in very late, it 
was impossible in many cases to get the trees desired and as a result 
the stand is not satisfactory in several cases. All vines were purchased 
from areas where phylloxera and nematode do not exist and as an 
additional protection all vines were treated before being brought into 
the settlement. In the future, the buying of trees and vines will be 








FicuRE 12. Poultry House on Delhi Settlement. 


carried out by settlers acting as regularly appointed agents of nurseries 
approved by the settlers association. This arrangement assures better 
care with the trees than is possible under the system previously 
followed. 


Assistance Given to Settlers. 


Advice and help was given to the settlers in various ways by the 
Division of Land Settlement. The help given on building programs 
and farmstead layouts is given elsewhere. Practically all of the land 
leveled in the settlement has been done under the direction of engineers 
employed by the state. The original layouts were first agreed upon 
by the settler and the superintendent. Bids were then secured on the 
work if it were to be done by contract, and the job was let to the lowest 
bidder provided he was able to do the work satisfactorily. Specifica- 
tions were drawn up which were signed by both the contractor and the 
settler. Payment was usually made through the state, although con- 
tracts were not signed by any state representative. . Whenever a settler 
eould do his own leveling he was urged to do so. This work was 
planned and supervised in the same way as though a contract were 
let. A charge was made for actual time spent by the survey parties in 
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the field. No charge was made for topographical maps giving elevation 
to a foot contour for suggested layout, or for time spent by the super- 
intendent in planning the layouts, drawing contracts or supervising 
and accepting the work. The cooperative buying was conducted 
through the Delhi office of the Division. The problem of variety was 
taken up through the cooperative association with individual settlers. 
Orchards and vineyards were often staked out by men employed by 
the state but paid by the settlers. In practically all cases orchards and 
vineyards were properly oriented by the engineering field crew. Meet- — 
ings were held to discuss important agricultural problems and outside 
speakers were secured when necessary. 

The help of professors from the State University has been continu- 
ous and of great value. Three field demonstrations on vineyard care 
were conducted by Professor Bioletti of the University of California, 
at which time practically every vineyard in the settlement was visited. 
Mr. Quail, assistant farm adviser, held one field demonstration on the 
planting, care and. pruning of young trees. Professor Phelp spent 
three days in the settlement visiting each orchardist and going over 
individual problems of care and pruning. Professor Whitten spent 
some time in the settlement studying the problem of fruit varieties and 
later gave his advice in a long and carefully studied letter. A synopsis 
on sweet potato culture was prepared by Professor Carey for the Delhi 
settlers. This was used in connection with a field demonstration in 
starting off on sweet potato culture. 

Two dairy trips through Stanislaus County, a poultry trip to the 
Rio Linda Colony at Sacramento, another to poultry establishments. 
near Modesto and another to Petaluma were carried through during 
the year. Professor Dougherty spent a day in visiting the various 
poultry farms and in advising the poultrymen regarding their prob- 
lems. He spoke on poultry feeding at an evening meeting of settlers. 

Mr. Castle keeps in daily touch with the dairymen, advising them 
on all phases of their work. His advice and help has been invaluable. 

Professor De Ong of the University of California made a special trip 
to Delhi to advise about the control of army worms. One of the allot- 
ments was used as a demonstration and various methods were used. 
Individual farms were visited whenever any damage from army worms 
was reported and every relief measure known was employed with 
satisfactory results. 


Delhi News. 


In addition to very numerous farm ealls, office consultation and 
letters, information and advice was given through a mimeographed 
paper called the ‘‘Delhi News.’’ This paper is put out weekly and the 
effort is to incorporate in each issue important and timely agricultural 
problems of a local nature. When sweet potatoes are to be planted, 
the various steps are followed through in detail. When alfalfa fields 
~ should be covered not only is the matter brought up repeatedly, but 
in many eases the state actually performs the work at the request of 
the settler on account of a rush, the cost of the work being charged to 
the settler. All notices of meetings, social events, new arrivals, etce., 
appear in the paper. 
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Experiment Farm. 


The University of California has established a forty-acre experi- 
mental farm, largely for working out irrigation problems relatirz to 
the type of soil found in the settlement which is a representation of 
a large area in the state. This farm is planted to alfalfa, trees and 
vines and serves as a demonstration of varieties and methods as well 
as serving as an experimental field for scientific research. 


Veteran Welfare Board. 


The Division of Land Settlement is cooperating with the U. S. 
Veteran Welfare Board in training men in agriculture, who have 
received some disability during the war. Twenty-one men are now 
on the list, twelve of these men are on the settlement and nine reside 
within a short radius of it. 

Each man is visited once a week by a federal training officer employed 
by the Division of Land Settlement, and given personal help in working 
out his program. Each man has been located on a home project which 
he expects to develop into profitable agricultural enterprise, with dairy- 
ing, poultry raising, fruit culture or general diversified farming as 
objectives. 

Those who buy land are first asked to make out a careful budget 
showing just what is to be done with the money received from the 
government as a monthly allowance. This budget usually runs for a 
period of at least two years. It is usually made out with the help of 
the training officer and the superintendent and with data furnished by 
the Division of Land Settlement. This program is adhered to as 
closely as possible both in handling the money received from the govern- 
ment and the money loaned by the state on improvements. A certain 
stipulated sum is allowed for living expenses, the balance is put into 
improvements. Before a trainee is accepted as a settler he must have 
an assurance of two years training by the government if he has $1,000 
or more in eash, or three years training in case he has no cash on hand. 
With this help any industrious man should be able to meet his obliga- 
tions and develop a profitable farm within the time allotted. 

The Land Settlement Act of California provides for loans to settlers 
not to exceed $3,000 to any one individual. No money is advanced to 
any settler until his own money has been spent on development. The 
state can then advance 60 per cent of the value of the improvements, the 
money to be spent in further development. ~ 

So far $145,961.79 have been passed in loans to 133 settlers. This 
is outside of loans on pipe lines aggregating $175,000 more. The-largest 
individual loan is $1,511.92, the smallest $25.50. The largest amount 
loaned to one settler has been $2,519. 


Social Life. 

The social life of the Delhi Settlement centers about Wilson Hall, 
a $10,000 community center, made possible through the donation of 
$5,000 by Edgar M. Wilson of San Francisco. The spirit which 
Wilson Hall embodies is expressed in a bronze tablet in the entrance 
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hall which carries an imseription written by ex-President Benjamin 
Ide Wheeler of the University of California: : 

“Wilson Hall typifies the neighborhood spirit wherein men are social beings 
rather than machines, dwell in homes not laboratories, and lead the old Town 
Meeting out into the service of the new economic democracy. 

“From the beginnings of human civilization, the irrigation trench, in Egypt 
and Babylonia, taught men to work together. ‘Today history is written in terms 
of such works as the hospital, the library, the church and the schools. Joint 
credit, security of life, and community health have laid the basis of a cooperation, 
rich in sympathy and keen to serve. For what is a man profited, if he shall 
gain the whole world and lose his own soul?” 


Here the community meets to transact community business, to meet 
In a social way at dances, parties, socials, plays, lectures, etc., and to 
conduct religious services. The hall was dedicated on September 20. 
1921, by Wm. D. Stephens, Governor of California, under whose admin- 
istration the Land Settlement Act was passed. A tour over the settle- 
ment occupied the afternoon. A barbecue was served in unique style 
from the overhead earriers at the pipe shed for supper. The city of 
Merced, the county seat, closed its doors for the occasion. Bands were 
brought from Merced and Turlock for the occasion, which proved to be 
a memorable one. 


BUILDING AND FARMSTEAD ENGINEERING. 
Activities. . ; 


The activities of this department embrace not only planning, design- 
ing, quantity surveying, obtaining competitive bids, letting contracts, 
and supervising construction of all classes of farm, townsite and 
administrative buildings, but include also making individual farm- 
stead layouts for all settlers, determining location and arrangement of 
buildings, lanes, corrals, poultry runs, domestic wells, orchards, vege- 
table gardens, etc. Individual settlers are acquainted with health 
recommendations relative to sewage disposal, protection of domestic 
water supply, insurance rates and hazards, requirements of good prac- 
tice in plumbing, electric wiring, paint formulas, concrete mixing, 
chimney construction, carpentry, etc. Buildings are appraised and 
values set as basis for loans, and buildings rented are scheduled by this 
department. 

Active interest and support are given to community development, 
services being extended to school board and Settlers’ Cooperative Asso- 
ciation. This included designing and supervising construction of the 
Community Hall at Delhi recently SomERleed: 


Objects of Service. 


Through this department the settlers’ time has been aoe and 
better buildings have been built at less cost than would have been 
possible had each farmer been obliged to make repeated trips to town 
for materials and assistance. 

It has been demonstrated beyond question that when buildings are 
properly designed, planned and built to meet individual requirements, 


contentment and success are more liable to follow than in cases where 
no organized effort is at work. 

Loans made by the state are more Feeurely protected. and appraisals 
of building improvements are more accurately made with costs and 
building data amassed by this department as a basis. 


Operation Methods. 


In cases where a settler is more or less of a mechanic, and is in a 
position to do his own building, he is advised to do so. In all other - 
eases the contract system has proven most satisfactory. In either 
ease a complete set of plans is furnished. 





Ficure 13. Alfalfa and Buildings on Farm Allotment, Delhi. 


Under the contract system a set of specifications is drawn, and after 
the plans and specifications have been approved by the settler, the 
work is advertised for bids in the open market in accordance ‘with 
regulation practice. Sealed bids are received. and opened at a 
predetermined hour in the settler’s presence. If accepted, and 
upon receipt of authorization with accompanying deposit by the 
settler, a contract is entered into between the state and contractor, and 
work proceeds under the supervision of the farmstead engineer, acting 
as agent of settler until completion and acceptance. The contractor’s 
accounts are audited and the full responsibility is removed from the 
settler until he accepts the work as complete and satisfactory to him. 
This service is a complete architectural professional service. The 
contractor is responsible for accident to his workmen or the public, for 
loss by fire, and is under bond for faithful performance of the contract. 
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Where a settler is able to do his own building work, a quantity survey 
of the materials required is made, and competitive bids taken on these 
materials in the same way that bids are taken on labor and material 
contracts. The settler is furnished a copy of the material list to serve 
as a guide, the list giving instructions for the cutting and placing of 
various items thereon. 

Wherever it has been possible to purchase building materials in ear- 
load or large quantities by grouping orders, this has been done to 
give the settler the benefit of the state’s purchasing power. : 

By a careful system of checking contractors’ accounts, and by 
requiring detailed statements from settlers before loans are made, 
labor and materialmen are given positive protection, saving them 
collection costs and making their business through the state very 
desirable. This is an important factor in keeping down costs. 

Our well established contract system with its uniform and well 
known methods of procedure has earned the confidence of local con- 
tractors and has created a wide and keen competition. 


Extent and Cost of Buildings to Date. 


The first building contract was awarded March 4, 1920. 

Today there are 454 buildings on the settlement, having been erected 
at the rate of a building every 1.5 working days. 

Three hundred thirty-nine are farm buildings on 182 farms at a cost 
of $177,749, including domestic wells, or $1,346 average per farm. 

There are 86 buildings on 51 farm laborers’ blocks at a cost of 
$51,788, including domestic wells, or an average of $1,116 per farm 
laborer’s block. There are 26 administration buildings representing 
a cost of approximately $85,000. 

The Wilson Community Hall cost $10,000. 

The total value of all buildings on the settlement, including domestic 
wells, amounts to $325,000. 

Over $170,000 of this amount was spent under contract. There was 
produced by settlers’. labor $81,000 from plans furnished by use. 
There has been spent $72,000 following settlers’ plans, but with con- 
struction supervised by this department. 

Ten per cent is a conservative estimate of the cost saved by this 
department in letting the work under contract. Still greater saving is 
effected through the intelligent planning of buildings and by the 
utilization of the most suitable materials and of standard sizes that 
avoid waste. 

Where special plans have to be pr epared : a charge of 3 per Gane of 
the value of the work is made by the Land Settlement Division. Where 
stock plans are usable the charge is 2 per cent, which has made this 
department self supporting, considering its contribution to general 
administration. It has also produced administration buildings at 

3 per cent of their cost. 


Dwellings. 


As in the ease of all other buildings, the determination of the amount 
to be expended and the type of each dwelling to be erected is based on 
a personal interview with the individual settler and a thorough knowl- 
edge of his requirements, There are three distinct ways of commencing 
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the dwelling program, requiring earnest consideration. A dwelling 
may be designed with only the ultimate needs in mind, and more or 
less without regard to cost, being so planned that it may be built in 
units within reach of available cash. 

The shell or skeleton of the dwelling may be built with a view to 
completing it in installments during winter months and odd times or 
as capital permits, or a temporary dwelling of a type suitable for con- 
verting to some utility use may prove most satisfactory. The latter 
type is the cheapest, for all of the material within it peculiar to a 
dwelling may be salvaged for later use in a permanent structure, leaving 
a higher type of utility building than perhaps could have been afforded 
otherwise. The complete unit costs the most for a corresponding amount 
of space, for the reason that it is built with permanency in view. 

Personal characteristics of the occupants play an important part in 
determining which path to follow. The ‘‘temporary’’ dwelling must 
not become permanent, the shell is not satisfactory unless completed 
and new units should follow with increases in the family and expansion. 


Poultry Housing. 


The type of poultry house adopted at Delhi as a standard is the 
University of California recommendation with a shingle roof and other 
minor exceptions. 

There is on the settlement today poultry housing capacity for 30,000 
laying hens. If built end to end the housing would be a mile long. 

Over 23,000 of the total capacity is in the standard house at a cost 
of $22,120, or 95 cents per hen. 

Remaining poultry houses are of various designs at a cost of $7,862, 
or $1.18 per hen. 


Other Buildings. 


The California type of barn with central hay storage and with wings 
at either side is the most economical type, and lends itself very well to 
erection on the unit system. Barns are located with relation to other 
buildings so that grade ‘‘A’’ dairies are possible. The smaller barns 
are designed so that it is possible at a later date to convert into general 
purpose buildings such as are more suitable to an orchard or vineyard 
development. Plans are under way for the erection of the first silo, 
which will be of the Farm Bureau wood hoop type. 


Domestic Wells. 


There are 84 14-inch and 2-inch hydraulic wells and 62 7-inch cased 
wells on the settlement. The 7-inch cased well is recommended for 
domestic supply and the average depth of such wells on the settlement 
is 66 feet with 55 feet of casing at an average cost of $108. The water 
stands in the wells at depths varying in the settlement from 14 feet to 
25 feet with a limited few of a greater depth and an average of 
approximately 18 feet. 


Loans. 

Loans to settlers on buildings are based on itemized statements of 
cost and bills, and receipts produced by the settler, checked against 
eurrent costs and backed by personal inspection and appraisal. 
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There has been loaned on buildings and wells $95,000, over $70,000 
of which has been certified on 171 separate certifications of inspection 
and analysis, the remainder on 49 separate improvement and construc- 
tion Bie to 
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ENGINEER’S PROGRESS REPORT FOR YEARS 1921-1922. 


Within the past two years, 4174 acres of land in the first, second and 
third units have been provided with main and lateral concrete pipes for 
irrigation, while main pipe lines have been installed to serve 6000 acres. 


Mr. M. B. Williams, formerly chief engineer of the project, designed 


the entire system. He advocated concrete pipe because of the undulat- 
ing character of the ground surface and the impossibility of reaching 


high areas with open ditches. Concrete pipe has many pote advan- 


tages, however, namely : 


1. Saving of water in transit that would otherwise be lost in seepage 
and evaporation. | 

2. Reduces land leveling to a minimum. 

3. Saves land that would be used for ditches. 

4. Facilitates the passage of farm implements. | 

5). Delivers water under pressure, reducing cost of farmers’ laterals. 

6. Reduces maintenance of irrigation system. 

7.. Greater convenience in irrigating, resulting in saving of labor. 

8. Minimizes drainage troubles in hight soils. 


Concrete pipe mains to serve aiea laterals extend throughout 
the whole colony. These mains have their intake at several points along 
the high line canal of the Turlock Irrigation District and from wells. 





Ficure 14. Tile Yard, Delhi Settlement. — 
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In the design of the first and second units it was assumed that 
90 per cent of the total acreage under the system might be irrigated 
during any one month, also that one-half of this acreage might be in 
alfalfa with a monthly requirement of eight inches per acre, and the 
other half might be in orchard, vineyard or field crops with a require- 
ment of six inches per acre per month. In the third unit the total 
area was divided into several zones, each to be supplied by a separate 
main. The requirement of each zone was computed separately on the 
basis of six inches per acre every twenty-one days over the whole area 
of the zone. Starting at the extreme end of the zone, the proper size 
was determined to deliver the required amount of water starting with 
small pipe and increasing in size toward the intake. Sizes of mains 
were determined by Table No. 6, Bulletin No. 852, on the ‘‘Flow of 
Water in Concrete Pipe,’’ by F. C. Scobey, U. S. Department of Agri- 
culture, and range in size from fourteen to thirty inches. Areas of 
approximately the 's same elevation were placed in separate zones so 
that excessive strains would be avoided in passing from high to low 
eround. 

In general, the mains were reinforced through swails for -heads 
exceeding twenty feet. Reinforced bands around the pipe, consisting 
of a strip of three-fourths inch square mesh ten inches wide, imbedded 
in the joint mortar, were placed every twenty feet to prevent crack 
runs in case of rupture of the pipe through water hammer. On some 
mains the additional precaution was taken of pouring a block of con- 
erete around the pipe every 200 feet to guard against possible runs. 
Air valves or vents. were placed on all high points to permit escape of 
entrapped air which might reduce the carrying capacity. Before any 
pipe was laid, the subgrade was carefully checked by a level crew to 
avoid air pockets. Overflow spills were provided on all mains usually 
returning the excess water to the canals. Open surges ranging in size 
from 30-inch conerete pipe to 8-inch sheet metal pipe were provided 
to protect the pipe against impact. 

Wherever possible, main lines parallel publie highways, which 
greatly facilitates the distribution of water as well as repair work. 

Farmers’ laterals range in size from 8-inch to 14-inch. In a very 
few cases 6-inch and 16-inch pipe were used. For a flow of two second- 
feet, the prevailing alfalfa head, a 12-inch or 14-inch is most commonly 
used. For. orchards, vineyards and field crops 10-inch pipe has been 
generally used. Nos. 8 and 10 orchard valves with stands containing 
two 4-inch galvanized iron distributing gates with tubes are working 
very satisfactorily for orchard and vineyard irrigation. It is probable 
that stands will: ultimately be placed at the head of every row of trees 
and every other row of vines. Ten and 12-inch alfalfa valves, placed 
at the head of every other border, or fifty feet apart, has been the usual 
practice on alfalfa irrigation. 


Pumping Plants. 


Twelve electric pumping plants have been rintallieds Their capacity 
ranges from 24 to 10 eubic feet per second. Five of them boost water 
from the high PE eanal to lands that are above it. Seven pump water 
from wells into the pipe lines. Another 34 second-foot double suction 


— centrifugal pump lifts water from the Merced River to four farms not 


connected with the main system. 
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The purpose of the wells is to supply water for trees and gardens 
after the gravity supply in the canals runs out, but they are serving 
another useful purpose in helping to maintain a low water table. The 
wells are principally of a 12-inch bore, ranging in depth from 80 to 200 
feet, with an average of 125 feet. The water level is now held and the 
distance to it varies with the elevation of the ground surface, ranging 
from 42 feet as an average on the eastern third to less than 20 feet on 
the western third. The draw-down of wells during continued pumping 
varies from 18 to 380 feet. The lifts range from 15 to 27 feet. All of 
the electric pumps are mounted on substantial concrete bases and are 
covered by sheet metal houses. Sand traps, consisting of 10 feet of 
30-inch pipe laid horizontally with a flushing gate, were installed 
underground at all wells. 


Structures. 


All structures have been made of concrete. Two hundred and 
twenty diversion chambers have been installed which include canal 
intakes and diversion chambers for farmers’ laterals off the concrete 
mains. The latter consist of sealed gates, capped stands and open - 
pipe surges containing shut-off gates. The sealed gate chamber and 
the capped stand were both developed by engineers of the Delhi Set- 
tlement. The sealed gate chamber is best adapted to diverting water 
from a main in more than one direction. The objective aimed at 
was to divert water under pressure from the ground surface without 
ascending a tall surge to reach the gate handles. It consists of a 
square concrete chamber capped with a 4-inch steel boiler plate which 
is drawn down firmly against a flax gasket by bronze bolts. The 
stuffing boxes for the gate handles are acetylene welded to the cover. 
The chamber is placed in the ground so that the cover is flush with the 
eround surface. This structure was at first poured in place but it was 
later found more economical and satisfactory to construct the complete 
unit in the pipe yard. 

As the sealed gate chamber was rather expensive for a one-way 
shut-off, a capped stand made of concrete pipe was developed. They 
are used to divert water from a main line as well as for shut-off gates 
in a large system. _ 

The capped stand consists of concrete pipe for a gate chamber with 
another one-half joint of pipe closed at the top for a cover. A 23-inch 
square flax gasket between the cover and the lower pipe containing the 
gate prevents escape of water. The pipe cover is held in place by four 
g-Inch galvanized steel rods on the outside of the stand which are 
anchored in the concrete base. <A cast iron spider imbedded in the 
cover with extensions over the sides receives the four rods. The stuffing 
box for the gate handle is in this case imbedded in concrete cover. 
The spiders, stuffing boxes and rods were all made of an original 
design. Before installing these structures, tests were made in the 
‘yard until the desired strength was obtained. Over 100 of these shut- 
off gate structures were installed last year. 

Three Collins flow indicators were set in main lines at the main intake 
on the High Line Canal for the purpose of proportioning divided heads 
and measuring the flow of water. They read direct in gallons per 
minute. 
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No attempt has been made to measure water at the individual 
farmer’s intake. In all probability this will never be necessary with 
the abundant supply of water available from the Don Pedro Dam. 


Surveys. 


A topographical survey of the entire colony was made in 1919 and 
1920 by J. R. Jahn. By using a rod with a logarithmic scale of his 
own design, it was possible to take unusually long sights accurately. 
Points 2000 feet from the instrument were frequently read. From 
one set-up 160 acres could be taken. Four men frequently took 
topography on 160 acres in one day, taking 1100 to 1300 sights. The 
topographical maps on a scale one inch to 100 feet were used as a basis 
for subdivision and the design of the pipe system. 

Rather than divide the settlement into arbitrary rectangular units 
of 10, 20, 30 or 40 acres, regardless of their ability to be irrigated, it 
was subdivided so that each farm could be irrigated to the best advan- 
take with a minimum amount of pipe. Wherever possible property 
lines follow the swales. Where two men irrigate toward a common 
depression, each has the incentive to guard against flooding the low 
ground. The corners are being marked with permanent concrete monu- 
ments to avoid later disputes. 


Farm Layouts. 


Blue prints of each allotment on a scale of one inch equals 100 feet 
were made, showing the proposed pipe system. These maps have been 
distributed to each settler free of charge. 


Leveling Gnrtraces 


Two men were aver through the leveling season to assist the 
settler in securing land leveling contracts. and later to check the work 
of the contractor. The settler was billed for part of this service. 


Pipe Manufacture. 


Approximately $41,000 were expended in constructing and equipping 
the Delhi concrete pipe factory. The fact that the pipe factory can be 
operated either day or night twelve months in the year and the low 
operating cost due to labor saving equipment have justified this expense. 
Without adequate shed space, it would be impossible to manufacture a 
quality product in the blazing summer sun or in freezing nights of the 
winter. Like wise, it would have been impossible to turn out the quan- 
tity of pipe needed to complete the irrigation system in time to water 
the farms already sold and settled in the first, second and third units 
without a factory of sufficient capacity. 

The factory is located on one of the Delhi railroad spurs. Practically 
all materials are shipped in. There is bunker space for ten carloads of 
materials. The mixers are placed close to the material piles so that no 
rehandling of material is necessary. The smaller sizes, 6-inch to 16-inch, 
are made with a Brubaker packerhead machine. There is sufficient 
shed space so that four to five days run of these sizes can be cured 
under cover. In the summer, the pipe attains nearly its full strength 
in four days. The green pipe on 4- foot by 8-foot platforms is con- 
veyed from the pipe machine to the curing rooms by Louden overhead 
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carriers. With this system, one man spends one-half of his time at 
this operation. Some other systems require three men for this opera- 
tion. The curing room is provided with an overhead Skinner sprinkling 
system which throws a fine mist over the pipe, making ideal curing con- 
ditions. Pipe is conveyed from the sheds to the storage yard’ on the 
same platform by the overhead carrier where it is unloaded and piled. 
There is storage for 200,000 feet in this end of the yard. The pipe is 
kept wet outside until ten days to two weeks old. 

The concrete pipe aggregates consist of -4-inch pea gravel, coarse 
sand, fine canal sand and pulverized limestone for a filler. They are 
proportioned so as to yield concrete of maximum density and strength. 
This is accomplished by making mechanical analysis tests from time to 
time and checking the curve of the mixed materials against a standard 
eurve devised by the engineering department for this particular 
purpose. 

The proportion of cement to aggregate is 1 to 44 for the cusiiee 
sizes. No pipe is cement washed inside, as the walls are sufficiently 
dense to prevent seepage. 

Pipe 18 inches to 30 inches in diameter is made by pneumatic tamp- 
ers. There is shed space for two to three days run from two crews. 
This pipe is rolled outside under an overhead Skinner sprinkling system 
where it is kept continually wet for from ten days to two weeks. 


Settlers fill practically every job in the factory. When running to. 


capacity, thirty men are employed. All the men of the machine crew 
_ receive 50 cents per hour plus a bonus for every joint over a fixed 
day’s run. The crews on large pipe work on a piece rate basis. Mis- 
cellaneous work pays 40 to 50 cents per hour. 

The following table shows the daily capacity of factory per crew: 





* Average output Number of men Method of 





per crew in feet on crew manufacturing 

SOHC De 26S ae et ek ee eer 480 5 Air tamp 
a NT Besoin Ue Ee ee ae 200 ie Air tamp 
PUG OB oa. PN ao en ee ne a ee en 240 5 Air tamp 
AGS TTPGHa re tee ee ee eee ee 280 5 Air tamp 
TUN CH ar ee eke Se ae ee 900 7 Machine 
14-Sne la veyed BES ee ss yh ae ae ee 1,050 7 Machine 
AZ-IN CD see ee Bee Sere ee he ee ex 1,150 6 Machine 
TR se cen ee tk 5 ee ee ea 1,100 6 Machine 
SIHOH > erst the ie eae eee ee 1,100 5 Machine 




















During the rush season the pipe machine was operated sixteen hours 
a day, while two crews worked one shift on the large sizes. The 
maximum output in any one day on the machine was 3000 feet in 
sixteen hours. 

The maximum run for one crew on large pipe was 520 feet of 18-inch 
in eight hours. 

The average output for all sizes is from 2500 to 3000 feet per day. 

The total output for two years has been 580,000 feet, or 110 miles. 

Tests of cured pipe were made at certain intervals to check the 
quality of the pipe. All pipe tested met the standard strength require- 
ments of the California Associated Conerete Pipe Manufacturers; that 
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is, a tensile strength of 200 pounds per square inch. In one ease a 
tensile strength of 590 pounds per square inch was attained on a 12-inch 
pipe. An 18-inch air-tamped pipe showed a tensile strength of 514 
pounds per square inch at the age of one month. | 

Much assistance has been obtained from the California Associated 
Concrete Pipe Manufacturers, both in planning the factory and making 
tests. 

During the past year Mr. T. M. Temple has had charge of the 
factory, spending his whole time in supervision during the rush season 
and part time during the summer months. _ 


Installation. 


The Organization 1 Structure Foreman 


oh cog Trenching and Back- 


Superintendent ae Foreman filling Foreman 
Chief Engineer 


Surveyor 1 Hauling Foreman 








Pipe Factory Foreman 
Storekeeper 


Pipe Inspector 


The attached tables show the unit installation cost for years 1920-22. 

To date, 501,353 feet, or 95 miles, of concrete pipe have been installed. 
The pipe laying was all contracted. The contractor furnished cement 
and lime and hauled all materials except concrete pipe. The Merced 
Pipe Company of Merced and John R. Kristrich of King City have 
laid most of the pipe. Last spring two crews of layers from the settle- 
ment were used for several months. The average price for laying is 
shown in the tabulation. 
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The bulk of the work was done between November and April of both 
years. During this period the soil is moist and in good condition to 
cure mortar around the joints. The trenches also stand up well when 
the soil is damp. The maximum footage of pipe laid in any one month 
was 87,000 feet, using seven crews. 


Trenching. 


All trenching is done under supervision of the Delhi Land Settlement. 
The smaller trenches were all dug by hand last year, but the winter 
before a small trenching machine owned by J. E. Funk, which excavated 
several miles of trench, was used. - Trenches for pipe 8 inches to 16 
inches in diameter are principally dug by hand. The rate of pay for 
this work for the second season was 18 cents per yard, paying double 
for picked material and slightly more for graded ditches. One foreman 
employing as high as seventy men supervised this work. The larger 
trenches for 18-inch to 30-inch pipe were principally dug by a Parsons 
excavator. This machine is capable of excavating 800 feet of trench a 
day to receive 30-inch pipe. It is necessary, however, to clean and 
drain the trench by hand. There have been 9.89 miles of trench exca- 
vated by the Parsons machine. 

From four to six Ford trucks were used all last winter in hauling 
pipe. The rate of pay for this work was $1.50 an hour. One of the 
truck drivers efficiently supervised this work. 

Backfilling was done principally by team work, using Mormon 
scrapers and ‘‘V’’ crowders. <A price slightly lower than the tabula- 
tion was used as a base. A slightly higher rate was paid for deep cuts. 
This work was all checked by the man in charge of the trenching. 


Roads. 


The county of Merced has furnished rock sereenings for 7 miles of 
road, 10 feet wide and 6 inches deep, along El Capitan way, First 
Avenue South, Hinton avenue and Baumgartner road. The road bed 
was prepared by the settlement. The Delhi Land Settlement has 
graveled 8000 feet along Wilson street and First Avenue South, using 
waste material from the pipe factory. 


Drainage. 


Although a large quantity of water is saved by the concrete pipe 
system that would otherwise raise the ground water level, irrigation is 
causing water to appear on the surface on some of the low spots of the 
settlement. Professor Walter Wier of the University of California 
has located eight test wells radiating out from two pumping plants, 
which are run more or less continuously for irrigation purposes, to 
observe the effect of pumping on the water table. These wells show 
that the pumping plants are maintaining the water table within a radius 
of at least 1000 feet from the pumps. A general survey of the water 
table throughout the settlement has been made and observations will 
be made several times during each year. The Turlock Irrigation 
District has located two wells for pumping purposes on the edge of the 
settlement to experiment with drainage by pumping. In all proba- 
bility the district will have a very extensive system of pumping plants 
for drainage when cheap power is obtainable from Don Pedro dam 
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SUMMARY OF OPERATIONS, 1920-1922. 


Fotal Gost of Ifrigation, systema. dates. ee a eee $388,302 88 

Cost. per acre of farmers” concrete’ pipe laterals = —~ >___ : 43 51 

Cost per acre of main lines, including ten pumping plants and concrete 
SCTWCEIPR RC) ee al ee ag a a HA 34 45 

Total miles. ef<pipe installed J. ee ee ee 95 

Miles..of:.main pipe cline installed). ess) bo er eee 34 - 

Miles of. farmers’= pipe laterals-. 2S 6 a eee 61 

Klectrie “pimping (plants “installed... ee es ee eee Te 

Total acreage piped with farmers’ laterals..__.___.-..__._---=_ 4,174 

Total .acreaze served: bys maine. 5 oe eee 6,000 


DELHI COLONY DEPARTMENT OF PUBLIC WORKS, DIVISION OF LAND 


SETTLEMENT. 
Balance Sheet as of June 30, 1922, 
Assets. 
Available .cashiveeen ooo 3 ose Bo ee a Ss $15,530 30 
Appropriated funds, chapter 450, 1919 _-____----____ $6,520 83 - : 
(Includes in transit, State Treasurer, $6,870.79. ) 
Appropriated funds, chaptet.. 15, 19212 2 556 66 - 
Appropriated funds, chapter 784, 1921________-______ 26 31 
First National Bank, Turlock, orale fund Sessa 4,000 00 
First National Bank, Turlock, warrant account__-_-__. _ 4,426 50 
Due on | Settlers: contracts. So oe ee Sos See 42,131 28 
Wor tan te ee aes ee ee eee $35,432 99-- 
Tinprovemrenty? 22.2 See Fe a ee ae eee: 6,698 29 
Due on-setilers: notes ‘réeciva bien as eee ee Pony aay ates ot 5,006 91 
Accounts: receivable ao one 28,644 29 
Lease ‘contracts, rentals: due. =) 2 sae PE eae Ss eR 491 00 
Taxes, delinquent. payments== so 0-2 * ~ e e e e es 
Irrigation: maintenance] 22k ae a A eee 2,268 34 
Total ~eurrent: assets. ne cs Bee ae is ene ae ee $98,299 25 
Settlers’ contracts—deferred principal________________ See ho at ae ~ 818,483 06 
Por (and. 2. we DRE Sec a one en a eee ul Gaede LL: 
Taxyprovemeniqy a2 icc 2 aie: Se ee ee eee 47,710 29 . 
Settlers’ notes receivable—deferred principal_______--_______-_.____- 106,591 87 
Lease .contracts:22. a obs” eee es AeA el ae 2,392 00 
Tian ee oe a i ee ee 439,683 28 
Tihproventéemts: —o  a okre 91,590 98 
Stores-_ slivers SO eB ee i ie eae ee 8,408 32 
Uncompleted construction contracts awarded_____-____----__-~_ Wo a 2,245 00 
Trastfund (First. National: Bank, ‘Purloek) 2-5) ta 4,459 68 
Equipment 220-383 he ee ee 78,683 28 
$1,645,786 72 
Detivit: 2) seus ge eee i De ee ee et eee Dory 2a 3 2 *352,837 61 


$1,998,624 33 


Peete coe shown in the report does not represent the financial status of the 
settlemen 
The assets as shown do not include the selling price of unsold land, nor an item of 
$181,000 for distributing pipe which has been installed, but was not definitely charged 
to settlers until-after June 30, 1922. P 
‘The project shows a surplus of $250,000 when all unsold land is accounted for. 
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Tnabilities. 
Re PAAN TIN te ee ee eS ee a 88 dr Se oe es Sk $13,969 28 
Liability amount due Department of Irrigation investigations____-_--- 1,037 04 
Total current liabilities. ben Ea RES Speed aa ORR eo ce PE a EL Se ae $15,006 32 
Serre eet tra ee ee Sk et a Se eee 1,972,701 33 
Wotal appropriated, chapter 450, 1919_.—._--___--__- $875,519 48 
(Delhi apportionment.) 
Perexpended loan 22-3240. 2 25 $868,998 65 
Hormunexpended: loans... 22 6,520 83 
aval-appropriated> chapter 15, 192122 22-42 as 250,000 00 
Poreexpenced loan 2220 2 $249,443 34 
wor unexpended: loan... aoe 556 66 
Total appropriated, chapter 734, 1921__________--___- 750,000 00 
Mor -expeniecd(t0an o 2. = Se es $749,973 69 
Wor-unex pended: loan 2 ok 26 31 
Add for interest on expended loan-____-_--_-___--_-_-- 97,181 85 
Appropriated fund, chapter 450, 1919__ $73,429 84 
Appropriated fund, chapter 15, 1921__ 10,468 17 
Appropriated fund, chapter 734, 1921__ 13,2838 84 
Liability uncompleted construction contracts____-____-__-_-_____---- ese 2,245 00 
Isabiity improvements to be effected for settlers___=_--____-~_.-_+. 1,820 00 
Pais speck Geposit. trust. account... 4,459 68 
Wotalsliabiithess 2 oe Ap See fer Sea ee eee $1,996,232 33 
ee et eNO ae wen se ee 2,392 00 





$1,998,624 33 
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DELHI COLONY DEPARTMENT OF PUBLIC WORKS, DIVISION OF LAND 


SETTLEMENT. 


Statement of Operations and Development from Commencement of Operations to 


June 30, 1922. 


EHexpenditures. 

Development 2532229 So Se Ea eS Sire tee 
Brides ye ee ae ee Se a $1,492 50 
Gi 0h epee & ne anges RnR IN DOU et Sep ante a yas Ue I i 293 40 
Wene@eey is Se ee Ee eee te ee a ae ae 352 80 
oads.2s. 2) Ss Pa eis rnd ie a eon oe ee ee ee ee 11,274 89 
Plantine--cropss. so Soe ee ee ee a eats e: 11,813 31 
(STOW INE? CLODS oso ia ee eee ee eee ees 8,446 51 
Harvesting: Cro penis a.» fore he ee eee 710 89 
Replanting vineyards and’ alfalias Sea sessesee Se 937 04 
Pest-extermination. = 2-0 one. See es ree BL Or 
Warmstead layouts oo Se ee eee 9,600 45 
Drainate i 20 eh Se ar eo SA pee ree 388 50 
Irrigation esis 3 So3 22> tS ae eee 1,634 50 
Irrigation: 14vOut 2.52 oes een ee ek ee 5,878 89 
Trrivation. ditchee = 2.42) oes eee eee 365 62 
Sabdivisional: survey. 2-2 ee es ee ee 5,fat 93 
Subdivisional’ hrappmey 225-2 ae ee ee 1,814 62 
Toanogira pHical surveys ae kee ee ee eee 3,505 85 
Lopogta pitical “ma ppltiess =<» velct hee a eee She eee 2,379 59 
OLE! SIT VEY = se oP te ees eas eo 247 27 
Consulting” engineers” services... 2) ee 2,011 54 
Engineering service to settlerg_.-..~___________-___ 2,196 05 
Wast. townsite t= cero Se er ee ee 1,827 25 
WORE” LOWS TG eee ara see an ee rn ee 4,522 11 
Pipe: manufacturing’ oa ee ee ee ee 179,573 74 
Irrigdtion. “pipe. lifies 2 2 a ee eee ees 177,502 O07 
Pipe (ine sPeveire ss. so eee a eee eee ee 1,816 27 
Irrigation pipe line: structare. 2c oe 43,569 99 
Irrigation pipe line structure repairs____.__--__------ 315 938 
Welldevelopment) 2.4 2 fo SOs ieee eee 2,300 12 
Lamedeieveling and erading 20 2= ee ce ee 61,682 75 
Feat. Spurr. 2 os see ee ee 19,340 37 
COlGiY  DUTSELY.. ares es ee ee ee 5,088 53 
Hepairs~ of ‘implements. 2 a ee eee 14,157 08 
Trek supplies aid repair par tsiee ate Se ee 3,052 06 
Repaie, wind damage ee a eee ee es 4,377 89 
ard work ceneralc ye ee eee 2,902 15 
Miscellaneous development expenses____.________--_- 3,208 32 

Operating “expenses 2225. Se ee ee es 
lreigit ‘and --ex press 22 oo a ee eee $2,626 34 
Insure hee. Se Se a ee ee er 846 04 
‘Telephone and telegraph’ 2: 25 ee Se ee 1,762. 71 
Irrigation “maintenantes <2 - - Ss ee ae ee 3,335 85 
Railway (maintenatite<2). 32 ee eee ee 758 00 
Repair. buildings oe nce oe oe ter eee ee 312 28 
Rental right of way space Southern Pacific Company_-_ 5 00 
Telephone. system. upkeep. so Ske ee ee eee 39 OS 
Depreciation of equipment actual__________________-- 3,983 60 
Depreciation of ‘buildings =) = See 2 eee 716 82 
Miscellaneous operating expense__-_________--_-_--__ 5 84 
Muels 225 2 oben CO eee a ae 249 75 


$599,510 80 


14,641 31 





COP Pea ea gh a es SO ek Be eee eas 86,797 44 
Wamwineirative Galeries. 24 ce a ed $56,710 63 
Meme eats DENSCS ae AU en ee oe Se ee 3,808 80 
iiss expense snd supplies. —.220 oo Se ee (aot 63 
ae rg oe ok ee oe 14,574 56 
Advertising, publication of notices, etc.______________ 1,141 11 
eRe ees hee oe OE eg ee eS 398 26 
Central office overhead—Sacramento__---__-__--__--_- 2,836 45 
eee eee se ea ee eee ee eee 148,186 36 
ne pe tee Sh eae ee mee 19,749 81 
MamLpanee Lnriock “irrigation  Distfict_= 2-0 te ee 54,071 68 
me RCTS UT CRS ce ert wes ee Sa ah aE en eee $922,907 40 
Income. 
Pmuiares ACCU rOLcOst. OF land s0lds 2 oS. SL ee $472,900 33 
Amour acted=toccost Of land tewnsite:: 2 hese 8s bee ek 3,327 66 
eran ia een Sten Pe eee ste Ste ees ee ee ee A 1,312 50 
DG eta ee ea ee ee ee ee ie a EZ OL 
Pie eee eee eC eo ee ee 13°22 
rear ItGCE Ae) hot a bh er i es 30 70 
Peer MELT are TE CTT Ce i han) a ue gf Oe I 286 82 
Sale of plans and specifications and 3 per cent farmstead fees________ 1,726 61 
aa ge meee rete en ee ee ee ee ee 5,061 93 
Deer eerre te heme. Comiracise = oot. 3 et ee 58,197 99 
Pmrereccossetiiers “motes. receivables —- = bet 4,126 71 
Papeete Ae an Ba en es er es eo a eee 10.49 
Delinquency charge overdue tax payments__________ io esis St ee 59 90 
eee eee eens eee re nl 8 yO Ee ee 44 68 
ian Se A Ia WT pit ee a NS ee 7,781 65 
Sea? Be hose 0 OP aie is 2 a iy ae ee le og kee aie RO, oa. eS ea 7,097 50 
ieee Heme set iieora! (farina ee 900 00 
Serer IsieOi so ee dee SEY aie eee oe 400 79 
ee eer a Ure fee Be Le ee ee eee 90 00 
CE SATE GTEC eg 90 00 
SES ers TSE CaS Sa gig al i ee ae ea IES en a 783 79 
eee ee ye ee ee pal fe ee 356 36 
Pee eed CIRCE CTO Wt) Oe ers ie eae ee eh ek 2,139 34 
een TIA t ces Or ees ee Sn er ee et Oe 153 50 
Pemiomrerometote, IMG eris be tse ens re to ke gee 2;443 92° 
aera Cite ees atte Ae tal Le Sy Bo AN 106 13 
Sr a as ne he re ek 386 50 
Pmemoerapiic work  miscellmneous..... 2. —-+0 e224 ob ee ee 5 50 
$570,069 79 
ere ee es 352,837 G1 
per etn emits eee ol $922,907 40 
O 
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REPORT OF THE DIVISION OF ARCHITECTURE. 
STATE DEPARTMENT OF PUBLIC WORKS. 


GEO. B. McDouGALL, 
Chief of Division. 


(Notr.—Report and financial statement of the Bureau of Architecture of the 
former Department of Engineering for the period November 1, 1920, to July 29, 1921, 
the latter being the date when the former Department of Engineering ceased to exist, 
will be found in the Appendix at the end of this Report.) 


HISTORY AND PURPOSE. 


The State Department of Engineering, of which the Bureau of Archi- 
tecture was a part, was created by an act of the legislature, approved 
March 11, 1907, chapter 183, Statutes of the year 1907, and was 
organized in the May following. The Bureau of Architecture was 
organized very shortly thereafter and immediately began its activities. 

On July 30, 1921, changes in the organization of the State govern- 
ment, as made by the legislature of 1921 and approved by: the Governor 
went into effect. The former Department of Engineering with its 
Bureau of Architecture was abolished and its functions transferred to 

the Department of Public Works with five divisions, of which the 

Division of Architecture is one. The activities of the Division’ of 
Architecture and the former Bureau of Architecture cover therefore 
a period of approximately fifteen years. 

During the first few years of its existence, the work of the Bureau 
of Architecture consisted almost entirely of the preparation of plans 
and specifications for new buildings, repairs and alterations to existing 
buildings, and general supervision of the construction thereof. The 
work was therefore similar to that of the average architect of private 
practice, except for the fact that construction has in most cases been 
at a considerable distance from the central office. As the years have 
passed, however, the responsibilities have constantly increased, as has 
also the number of institutions and general building activity in the 
state, until the present large force is required to handle the work. 
The duties of the Division of Architecture at the present time may 
be summed up as follows: 

To make plans and specifications for all new buildings of a value 
in excess of $1,000 at the various state institutions; to let contracts 
for and superintend their erection or in case satisfactory contracts 
can not be made, to construct the buildings by day labor; to care for 
all alterations and repairs to existing buildings, on the same basis where 
the amount involved is in excess of $1,000; to design and install all 
heating, lighting, ventilating, refrigerating, water supply, mechanical 
and electrical plants of every nature—whether changes, extensions, or 
original; survey grounds, lay out walks, drives and roads; provide 
water supply, sewer and drainage systems, requiring the design and 
construction of dams, reservoirs, pipe lines, wells, pumping plants, 
ditches, sewage treatment and disposal plants and drains. 

The State of California has at the present time twenty-eight major 
institutions, at which the bureau functions as outlined in the preceding 
paragraph. In addition to these, there were twenty-seven places at 
which either construction of some kind was supervised, or expert assist- 
ance given during the past two years. | 


dest hoe 


These fifty-five points of activity are scattered from one end of the 
state to the other; this element of distances to overcome, being one of 
the most difficult of the conditions surrounding the activities of the 
bureau. The map printed herewith shows the names and location of 
all these places. 


ORGANIZATION. 


The organization of the Division of Architecture together with the 
number and distribution of its employees are indicated by an organiza- 
tion chart and personnel on pages 3 and 4. In addition, the Division 
maintains in conjunction with the Division of Engineering and Irri- 
gation an accounting department of seven employees and assists in the 
maintenance of the central office and accounting department of the 
Department of Public Works and the purchasing section of the Divi- 
sion of Highways. 

The present organization which is the result of gradual evolution 
and a thorough study by the executive heads of the Division, has 
proven to be practically perfect by more than five years of experience. 
Definite authority and responsibility has been fixed to such a degree 
that friction and overlapping of activities is reduced to a minimum. 
The nature of the work of the Division. and of the State’s property 
at its various institutions is such as to require the services of the heads 
of the various branches and of some other employees in the three 
bureaus making up the Division continuously during twelve months 
of the year. The duties of these men are executive or of a general 
character that renders a proper segregation of the time spent on dif- 
ferent jobs impracticable. There are twenty of these continuously 
employed and they make up what might be considered as the skeleton 
organization of the Division. 


FINANCES OF THE DIVISION. 


The expenses attendant upon the operation of the Division of Archi. 
tecture are met as follows: 

(1) By an appropriation of $9,600 for the salary of the Chief of the 
Division in the General Fund. 

(2) Under chapter 905 the legislature of 1921 provided for the 
statutory positions in the former Department of Engineering the sum 
of $165,040 for salaries. During the period from July 1, 1921, to 
July 29, 1921, inclusive, the sum of $5,341.27 was spent for salaries 
by the Department of Engineering from this fund. Upon the reorgani- 
zation of the Department following the latter date, the balance in the 
fund, $159,698.73, was allotted on a basis of 80 per cent to the Division 
of Architecture and 20 per cent to the Division of Engineering and 
Irrigation. This segregation gave the Division of Architecture the 
sum of $61,742.98 for salaries for the balance of the seventy-third 
fiscal year, and $66,016 for the seventy-fourth fiscal year. These funds 
are used to cover the salaries of the skeleton organization. ; 

(3) Other employees including architectural, mechanical and electri- 
cal draftsmen, estimators, and others whose work is special in charae- 
ter, are paid out of the special appropriations for construction. An 
exact record of the time spent on each project is kept and the value 
of this time, based on salary paid, is deducted from the appropriation 
at the end of each month. 
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(4) By a special appropriation for contingencies which covers travel- 
ing expenses, including automobiles as required by the employees con- 
tinuously employed, telegraph and telephone, postage, office supplies, 


rent, furniture, the Division’s proportion of expense of maintaining 


the central office of the Department of Public Works, ete. 
(5) By. a-special appropriation for printing. 


OPERATION OF THE DIVISION. 


Under the subject of operation, the activities of the Division of 
Architecture can be listed under three main subdivisions: 

(1) Construction by contract or subcontracts. 

(2) Construction by day labor. 

(3) Miscellaneous activities. 

A brief explanation of the services performed under each of the 
three headings will give an understanding of services that are being 
rendered. 3 . 


Construction by Contract. 


A full understanding of the project in hand is first obtained by visits 
to the site by the members of the bureau most intimately concerned, 
and by full discussions with the head of the institution and his or her 
assistants. Complete preliminary sketches and itemized estimates of 
cost based on them are made; conferences are continued with the insti- 
tution authorities and any required adjustments made, until both the 
plans and the estimated cost are satisfactory. Formal approvals on 
the above are then requested of those in authority to proceed with the 
work on a definite basis. These being given the working drawings are 
then prepared, including the architectural, structural, mechanical and 
eleetrical scale drawings, and all typical full-size architectural details. 
Specifications are written covering all branches of the work separated 
according to trades involved. After bids have been received, the con- 
tract papers are executed, additional approvals obtained, after which 
actual construction is ordered ahead. A special inspector is put in 
charge, in accordance with the requirements of law, to see that the 
interests of the state are protected. On small and relatively unim- 
portant projects, this requirement is often met by securing the assist- 
ance of an institution official, qualified and willing to care for.the work 
along with his regular duties. 

The office maintains a constant general supervision over all work 
in the field by periodical trips, correspondence, ete. 

The auditing of all accounts, payments of -all claims, and similar 
work is cared for by the Accounting Department. This is considerably 
more complicated and burdensome than would be necessary in private 
practice, due to the many exactions of the state laws and customs, and 
the endless chain of ‘‘approvals’’ necessary for each transaction no 
matter how small. In other words, the usual and necessary ‘‘red tape’’ 
that exists in connection with all public work, is a part of the burden 
to be carried. 7 


Construction by Day Labor. 


The method used in handling this type of work is exactly the same } 


as for contracts up to the point of making working drawings. As the 
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construction is in the direct charge of the Division, it is not necessary 
that such complete drawings be prepared. No specifications are writ- 
ten, the necessary information being conveyed by notes on the drawings, 
or by letter to the inspector or general foreman in charge. 

Complete bills of materials, for all branches of the work are pre- 
pared in the office, and where practicable are checked by the representa- 
tive in the field. Requisitions are then prepared and sent to the 
purchasing agent who attends to the actual purchases. Great care is 
necessary in the preparation of the lists and descriptions, as the whole 
transaction lacks the possibilty of personal touch between buyer and 
seller; and, as the average time required from the issuance of the 
requisition to the delivery of the material is about three weeks, it 18 
obvious that mistakes in deliveries, which could disrupt the entire © 
program of construction, must. be prevented. 

In connection with mill work and similar items, it has been found 
advantageous to detail and. list off accurately every piece of milled. 
stock required, all doors, sash, ete., and furnish the bidders with such 
complete information. This takes the place of the usual ‘‘mill bid’’ 
of commercial practice, where there is always a chance of misunder- 
standing as to limits of requirements, and which furthermore requires 
each and every bidder. to list off the materials for which unnecessary 
multiple service the State would have to pay. Such work naturally 
increases overhead costs, but this is considerably more than offset by 
the lower bids received for the materials. 

All necessary mechanics and laborers are employed direct, this alone 
requiring considerable attention by the office force, due to the necessity 
of securing such assistance through the medium of the Civil Service 
Commission, with the attendant additional burden of clerical work. 

All accounts are audited as mentioned under contract work, these 
representing much more detail, since all claims for labor, and every 
individual purchase of materials must be taken care of separately. 

Day labor construction work is handled in the field by a competent 
superintendent of construction; this agent of the Division being an 
active director of construction work rather than one who simply in- 
spects the work of others as in the case of contract work. At weekly 
intervals on day labor work he reports to the office on the total amount 
of work done on a project, which, with the segregation of his payroll 
and cost accounting system. maintained in the central office enables 
the Division at any time to know whether or not a project is nets 
completed within the original amount estimated. 


Miscellaneous Work. 


This subdivision inelndes all the activities of various divisions of the 
bureau, over and above those directly related to projects for which 
money has actually been appropriated. 

Assistance of an advisory nature is constantly being rendered ie 
various departments and institutions, in connection with technical sub- 
jects. Sketches and estimates are prepared for considerable proposed 
work that is never carried to completion. Development plans for the 
new institutions, and for proposed changes in the older ones, are 
constantly being worked on. Also plot plans showing existing condi- 
tions, that the bureau has never been able to finance in a comprehensive 





way, and the lack of which represents a serious handicap, are kept 
up to date to the best of our ability. 

It is not possible to give an accurate account of the amount of time 
spent by the employees of the Division on this miscellaneous work. It 
is safe to say, however, that as a minimum estimate one-third of the 
time of the employees included in the skeleton organization is devoted 
to the handling of these miscellaneous details. 

When working drawings for a project are started in the drafting 
room a decision is made by the executive head of the Division on the 
method of construction to be followed, that is, whether the work shall 
go ahead on a basis of contracts, subcontracts, or day labor. The con- 
tract method is used where the work is conveniently located, where the 
estimates indicate that the cost will be large enough to attract suffi- 
cient bidding, where the State is unable to supply any labor or mate- 
rials, and when some special type of labor or equipment is needed for 
the proper execution of the work. 

Subcontracts are made in some cases rather than a general contract 
where it can be demonstrated that a saving to the State can be effected 
in handling the work in this manner. When such a procedure is fol- 
lowed the Division of Architecture acts in the same capacity as a general 
contractor. Construction work on the San Francisco and Sacramento 
state buildings is being carried on by the subcontract method. 

The day labor plan is adopted at some institutions where institu- 
tion labor is available for construction work, at isclated institutions 
which do not attract the bidding of contractors, and on some repair 
and alteration jobs which are often difficult to cover by contract. In 
many cases where a job is handled by day labor certain portions of 





Airplane View, Norwalk State Hospital, Norwalk, California. 
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the work are let to subcontractors where it is demonstrated that a sav- 
ing to the State can be made or a better grade of work secured. 

Indicating the advantages of the contract method is the work now 
being carried on at the Preston School of Industry at Ione, California, 
in developing an adequate water supply system. At an expenditure 
of approximately $30,000 the Division of Architecture has contracted 
for the raising of the present. earth filled dam and the relining of the 
ditch conveying the water from the reservoir to the main buildings of 
the Institution. The earth work on the dam calls for the use of a large 
amount of labor and special equipment for the handling of earth which 
would be difficult for the Division of Architecture to obtain. In relin- 
ing the ditch this work is being done with cement under pressure eall- 
ing for men especially skilled in this work and special equipment. 


As another example, during the month of August, 1922, the Division 
of Architecture handled the construction of the Horse Show Arena at 
the State Fair. Grounds as a combination day labor and contract job. 
Due to the necessity for the completion of this building before the open- 
ing of the State Fair, the Division was allowed less than one month’s 
time to prepare drawings and carry the building work on to comple- 
tion. This time was not sufficient for the preparation of general con- 
tract drawings, an award on same and the construction work, nor was 
it time enough for a complete day labor job by the Division due to its 
lack of equipment and adequate labor. The Division, therefore, pur- 
chased while the drawings were being made the necessary lumber, 
160,000 feet in all, and had same delivered from the Bay district, the 
only source of supply, and then immediately contracted for the labor 
on informal bids, which permitted the satisfactory completion of the 
work. 


Indicating the advantages of the day labor method of construction, 
there have been completed at the Southern California State Hospital, 
Patton, during the past year four cottages for patients, having a total 
capacity of approximately 300, at a total cost of about $80,000, or at a 
cost per patient of approximately $266. The total value of the labor 
and materials incorporated in this work. based either on the contract 
or the day labor method of construction, aggregates nearly $120,Uu0, 
or at a rate of nearly $400 per patient. In addition to these very 
important financial savings are the mental and physical benefits which 
the patients derive from their connection with the work. Dr. John A. 
Reily, former medical superintendent of the institution at Patton, after- 
wards Director of the State Department of Institutions, and now again 
returned to the institution as its medical superintendent, states that 
work of this kind is good for the patients since the interest it vives 


them in accomplishment, even though they are not compensated, carries - 


them toward a normal existence. 


These savings made at the Southern California State Hospital were 
brought about by the use of the day labor system of construction, 
which permitted the use of all the assistance the institution could offer. 
Several crews of insane patients were assigned to the jobs to act as 
common laborers and to assist the skilled tradesmen as well. There 
were also some patients found who were equipped to do carpentry work, 
plastering, concrete work, painting, etc. The engineering force at the 
Hospital, in addition to performing its regular duties, supplied the 
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labor for the mechanical and electric installations, and the institution 
trucks hauled all materials. 

The Division of Architecture directed this work through its superin- 
tendent of construction, purchased all the materials, and supplied the 
small amount of labor which the hospital could not furnish. 

It has been demonstrated that considerable saving can be made to the 
State at several of the other State institutions as well by the use of the 
day labor system, and this accounts for the fact that this method of 
construction is being extensively used by the Division at this time. 

In view of the fact that from four to six weeks elapse from the time 
obligations accrue until the claims covering them can be approved and 
paid, the legislature has provided for the use of the department a 
eash revolving fund of $30,000 appropriated by chapter 419, Statutes 
of the year 1917, to be used in advancing cash payments for labor, 
material and supply bills where such payments are necessary for the 
proper conduct of the business of the Department. 

This cash revolving fund of $30,000 is for the joint use of the Divi- 
sion of Engineering and Irrigation and the Division of Architecture, 
$7,000 having been allotted to the Division of Engineering and Irriga- 
tion and $23,000 to the Division of Architecture. 

The volume of day labor work being done by the Division of Archi- 
tecture as indicated hereinabove is such that this amount of $23,000 
has proven insufficient, so much so that the Department of Finance has 
loaned to the Division to be paid back on demand, the sum of $25,000 
in two amounts, $10,000 at one time and $15,000 at a later time. With 
this present total of $48,000 available to the Division of Architecture, 
we are still unable to avoid overdrafts at the bank. Therefore, instead 
of the present revolving fund of $30,000 for the joint use of the Divi- 
sion of Engineering and Irrigation and the Division of Architecture, 
there should be made available through act of the legislature a cash 
revolving fund of $60,000 for the exclusive use of the Division of Archi- 
tecture; provision for the Division of Engineering and Irrigation to be 
made separately or by increasing this amount of $60,000 as required 
to cover also the needs of that Division. 


FUNDS AVAILABLE FOR CONSTRUCTION WORK. 


On July 30, 1921, there became available a total of $4,026,602.79 in 
special appropriations made by the 1921 legislature for building cou- 
struction. To this total must be added $728,338.94, which is being 
expended during the present biennium on the construction of the San 
Francisco state building, and $3,000,000 now being expended on the 
Sacramento state buildings, the latter having been in the course of 
actual construction since February, 1922; also the further sum of 
305,524.43 made up of appropriations made prior to 1921 but 
expended subsequent to July 30, 1921; also the further sum of $109,517 
made up of moneys turned over to the Department of Public Works 
from contingent and other funds of institutions to cover the cost of 
construction work. These several amounts taken together make a grand 
total of $8,169,983.16. 

Some of the. special appropriations mentioned above as made by the 
1921 legislature and totaling $4,026,602.79, include items budgeted for 
the use of the institutions themselves in purchasing equipment, ete., 
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which does not interest this Division. For this reason a portion of the 
money appropriated has been turned over to the institutions for their 
own usé, the total amount of these transfers being $768,103.77, there- 
fore, the net amount available for construction work during the bien- 
nium is $7; 401, 879.39. 


eng PROGRESS OF WORK USING AVAILABLE FUNDS. 


Using the funds mentioned above, the following report indicates the 
progress made on construction work by the Division of Architecture 
during the«period from July 30, 1922, to August 1, 1922, or for the 
period of approximately one year after ‘the 1921 appropriations became 
available. ‘The report shows the work grouped under the various insti- 
tutions, indicates the funds used, the various projects with actual or 
estimated ‘costs under these funds and the status of the work on 
August 1, 1922. 


Report ie beans Status of Construction Work Provided for by the 1921 Legislature and 
Showing the*Progress Which Has Been Made During the Period of July 30, 1921, to 
August <-, 1922. 


Agnews State Hospital, Agnew. 


Chap. 881-1921—Quarters. for employees, $100,000. Nothing has been done. =: 
Chap. 253—1921—-Repairs, improvements and .equipment, $53; ee 
' Pro. 17, W:O..17—Mortuary building and greenhouses, $4,2 Under construction. 
Pro. 18; W.O. 18—Repairs to boiler settings, $815. tee ine oRt 
Pro. 24, W.Q. 19—Replacing lines in heating system, $7,000. Completed. 
Pro: 5t, W.O. 103—Removing hot water tanks and installing one new tank, $880. 
Under construction. 
Pro. 102, W.O. 203—Refrigerating piatit. $13,500. Under construction. 
App. 97, W.O. 240—Transfer to institution, $5,900. 
Chap. 252-1921—Repairs, improvements and dairy herd at farm, $25,000. 
Chap. 252-1921—-Business manager’s residence, $6,500. Sketches prepared. 


Agricultural Park, S acramento, 


Chap. 296—-1921—Repairs and improvements, $40,000. 
Pro. 90,° W.O. 158—Cement finish on floor in agricultural building, $5,000. 
Comple. ed. 
Pro. 104, W.O. 182—Alterations to windows, manufactures building, $480. Com- 
pleted. 
Pro. 122, W.O. 219—Improvements to Fifth ave., $5,799.95. Completed. 
Pro. 148, W.O. 265—Concrete siab, machinery building, $600. Completed. 
Pro. 152, W.O. 273—Cork carpet, main office, $600. Completed. 
Pro. 162, W.O. 292—Additions to education building, $2,000. Under construction. 
Pro. 163, W.O. 293—-Horse Show arena, *$7,000. Under construction. 
App. 155, W.O. 306—-Transfer to Agricultural Society, $1,163.66. 
App. 50, W.O. 167—Transfer to Agricultural Society, $16,000. 
App. 79, W.O. 199—Transfer to Agricultural Society, $2,000. 


California Polytechnie School. 


Chap. “lan 1921—-Repairs, improvements and equipments, $91,800. 
Pro. 2, W.O. 22—-Repairs to dormitory and mess hall buildings, $2,500. Completed. 
Pre: ae W.O. 63—Repairs, farm houses, three cottages and administration 
pui'ding. $3,000. Comp’ eted. 
Pro. 23—A, W.O. 63—Repairs, poultry buildings, creamery and miscellaneous, 
$3,500. Under eonstruction. 
App. 127, W.O. 270— Transfer to institution, $6,000. 
ransfer to institution, $3,500. 
App. 34, W.O. iia eae to institution, $15,000. 








$14,000. Completed. 

: : 734.005.  Urder construction, 

Pro, Lire Wao: ‘ie eine pens. bull pens and exerciser, repairs to dairy barn, 
M1700, Under construction: 


4q 
Pro. 79, W.O. 150—Electrical repairs, $15,500. Materials ordered. 


California Redwood Park. 


Chap. 416—-1921—Repairs, improvements and equipment, $25,000. 
Pro. 16, W.©. 27—-Construction of cabins, toilets, etc., $11,000 reuse bitahre 
App. 19, W.O. 25—Transfer to Redwood Park Commission, $4.5 








on this proiedt 


*Total cost, $13,000; $6, 000 Cae Sulit from Institution Contingent Fund. 
yin addition to this’ amount, $3,995 remaining in Chap. 315-1917 is being used 
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California School for Girls, Ventura. 


Chap. 265-1921—Repairs, improvements, equipment and furnishing, $45,500. 
Pro. 19, W.O. 106—Repairs to pump, $225. Canceiled. 
Pros 61, “W.O. 107—Installation of gas mains, etc., $3,500. Completed. 
Pro, 92, W.O. 181—Improvements to sewage disposal plant, $1,100. Completed. 
Pro. 122 W.O. 195—Miscellaneous repairs, $14,600. Under construction. 
Pro. 160, W.O. 308—Additional painting, $6,000. Under construction. 
App. 98, W.O. 241—Transfer to Lie $15,000 
Chap. 266-1921—-Water supply, $11,00 
Pro. 142, W.O. 261—Irrigating prey $1.700. Under construction. 


California School for the Deaf and the Blind, Berkeley. 


Chap. 261—-1921—Repairs, improvements and equipment, $25,000. 
Pro. 10, W.O. 30—Plumbing repairs, $450. Completed. 
Pro. 3, .W.O. -29—Repairs, etc., $700. Completed. 
Superintendent’s cottage, $8, 500. Working drawings complete. : 
Pro.> 146; VO: 264——Miscellaneous repairs, $6,000. Under construction. 
Pro. 167, W.O. 304—Additional repair work, $800. .Under construction. 
App. 63, W.O. 176—Transfer to Institution, $903.06. 
App. 80, W.O. 198—Transfer-to Institution, $2,596.94. 


Folsom State Prison, Folsom. 


Chap. 394-1921—-Repairs, improvements, completion of buildings and extension of 
wall, $52,000. 3 
Pro. 11, -W.O. 36—Completion school building, $13,000. Under construction. 
Pro. 14, W.O. 38—General repairs, $9,600. Under construction. 
Pro. 15, W.O. 39—Water screen and repairs to wiring, turbines, etc., $13,800. 
Completed. 
PLOn 2S) VO: 40—Repairs to roof, officers and guards dining building, $1,250. 
Completed. 
Pro. 38, W.O. 41—Pump and lines at sewage AS POS plant, $1,290. Completed. 
Pro. 44, W.O. 42—-Dining room building exterior walls, $2,400. Under construction. 
Pro. 48, W.O. 43—Railroad bridge, $3,000. Completed. 
IP RO: 145, W.O. 257—Heating hospital and warden’s quarters, $3,100. Under 
construction. 
Chap. 680-—1921—-Five cottages for employees and officers, $15,000. 
Pro. 80, W.O. 145—Five cottages, $9,250. Under construction. 
Pro. 11,°W.0. 37—Two cottages, $5,600. Completed. 


Fresno State Teachers College, Fresno. 


Chap. 441-1921—Improvements to streets and grounds, $20,000. 
App. 938, W.O, 232—-Transfer to Institution, $20,000. 


Humboldt Redwood Park. 


Chap. 871-1921. 
Pro. 75, W.O. 111—Administration piikiin es $5,000. Completed. 
Pro. 75—A, W.O. 166—Additional work, $1,000. Completed. 
Pro. 75-B, W.O. 286—Additional work, $3,000. Under construction. 


Humboldt State Teachers College. 


Chap. 565-1921—-Completion of buildings, improvement to grounds and equipment, 
z $33.200. 
Pro. 1 and 1-A, W.O. 46—Completion, etc., $33,200. Completed. 


Industrial Farm for Women, Sonoma. 


Chap. 254— (oso enahons. additions and improvements, $24,000. 
Pro. 99, W.O. 191—-Miscellaneous repairs, $1,000. Being done as needed. 
Pro. 140, W.O. 258—-Repairs to stone building, $2,500. Completed. 
Pro. 143, W.O. 262—Refrigerating plant, $2,600. Under construction. 


Industrial Home for Adult Blind, Oakland. 


Chap. 687=1921—Buildings and Equipment, $76,300. 

Recreation building and power house, $40,000. Sketches completed. 
Women’s shops, $15,000. Sketches completed. 
Hmployees’ building, $18,000. Sketches completed. 

Chap. 397-1921—Repairs. improvements, furniture and equipment, $12,500. 
Pro. 1138, W.O. 217—Refrigerating plant, $2,500. Under construction. 
Pro. 125, W.O. 220—HErection of fence, $500. Completed. 

App. 99, W.O. 242—Transfer to Institution, $5,500. 


Los Angeles Armory, Los Angeles. 


National Guard Support Fund: 

hanges in heating plant, $3,650. Completed. 
: aa 3 Surfacing drill shed floor, $9,500. Completed. 
Pro. 105, W.O. 185—-Hot water heater, $250. Completed. 








Mendocino State Hospital, Ukiah. 


Chap. 255-1921—Repairs, improvements and equipment, $62,660. 
Pro. 25, W.O. 54—Painting tanks, etc., $1,400. Completed. 
Pro. 53, W.O. 55—Chemical fire engine, $900. Completed. 





Mw ae 


Pro. 57, W.O. 56—Plumbing shop, $3,250. Completed. 
Pro 63, W.O. 108—Completion cottage for tubercular patients, $6,300. Completed 
Pro. 91, W.O. 172—Fire escape, $23000. Under construction. 
Septic tank. Data secured. 
Pro. 100, W.O. 178—-Oil storage tank and boiler at switch, $3,000. Completed. 
Pro. 126, W.O. 221—Repairs to kitchen, $15,000. Under construction. 
Pro. 156, W.O. 289—Hauling river gravel, $500. Under. construction. 
Pro. 157, W.O. 288—Boiler settings, $3,000. Materials under order. 
App. 43, W.O. 139—Transfer to Institution, $5,000. 
Chap. 256-1921—-Water supply, $25,000. 
Pro. 159, W.O. 307—Steel water line, $12,000. Office work complete. 
Pro. Looe. O. 2ib--Itrigating system, $1,600. Office work complete. 
Chap. 399-1921—Receiving building, $150,000; $144,000. Sketches completed. 
Emergency Fund—Repairs to Ward 3, $20,000. Completed. 
ee Fund : vt 
ro. , W.O. 170—Alterations to Wards 1 and 2, $12,000. Under construction. 
Pro. 97, W.O. 171—Brick plant, $10,000. pees . ae 
Pro. 97—A, W.O. 300-—Brick plant, $1,500. Completed. 
ae 4 Oe ie seme | plant, $2,000. Under construction. 
ro. —A, SO. —Plumbing and electrical repairs, $2,600. Under const tion. 
Chap. 739-1921—General improvements, $25,000. : eeu 


Mission San Francisco De Solano, Sonoma. 


Chap. 910—-1921—-Completing the restoration, $1,000. 
Pro. 187, W.O. 235—Restoration, $960. Completed. 


Napa State Farm, Yountville. 
Chap. 7389—-1921—General improvements, $25,000. 
Pro. 29, W.O. 71—Refrigerating building, $17,500. Completed. 


Napa State Hospital, Napa. 


Chap. 859-1921—Cottage for patients, $100,000. 
Pro. 88, W.O. 180—Cottage, $63,000. Under construction. 
App. 148, W.O. 303—-Transfer to Institution, $4,000. 
Chap. 447-1921—Repairs, improvements and equipment, $95,000. 
Pro. 22, W.O. 74—-Dolphins in Napa River, $800. Completed. 
Pro. 31, W.O. 75—Heating, Dozier cottages, $4,645. Completed. 
Pro. 43, W.O. 76—Oil storage tank, pump, etc., $4,700. Under construction. 
Pro. 52, W.O. 77—Septic tank, $950. Completed. 
Pro. 49, W.O. 78—-Air compressor, $6,150. Under construction. 
Pro. 67, W.O. 109—Hot water tanks in laundry, $740. Completed. 
Pro. 86, W.O. 153—-Comp'etion, sheds and pens for bulls, $625. Completed. 
Pro. 123, W.O. 215—Repairs to electric wiring, $35,000. Under construction. | 
Pro. 135, W.O. 237—Survey of property line, $200. Completed. 
Pro. 141, W.O. 260—Three hot water storage tanks, $1,514. Completed. 
Pro, 155, W.O. 291—Alterations to laundry, $2,000. Under construction. 
App. 40, W.O. 134—Transfer to Institution, $2,571.66. 
App. 45, W.O. 148—Transfer to Institution, $1,425.77. 
App. 100, W.O. 243—Transfer to Institution, $22,282.57. 
App. 133, W.O. 285—-Transfer to Institution, $9,350. 

Chap. 488—1921—-Power house, equipment and steam distribution system, $34,006.° 

Pro. 72, W.O. 138—Improvements to steam heating system, $5,300. Under con- 
struction. 
Pro. 174, W.O. 325—Boiler and breeching, $17,000. Office work complete. 

Chap. 318—-1921—-Removal, disposal and care of bodies, $7,500; $7,200. Sketches 

completed. 

Chap. 894-1921—-Remodeling buildings, furniture and equipment, $19,095.97. 
Pro. 153, W.O. 284—Alterations to Manor house, $6,000. Under construction. 
App. 101, W.O. 244—-Transfer to Institution, $4,095.79. 

Institution Contingent Fund: 

Industrial building, $20,000. Sketches completed. 
Blacksmith and paint shop, $6,000. Sketches completed. 


Norwalk State Hospital. 
Contingent Estimate: 
Pro. 98, W.O. 184—Telephone System, $4,300. Completed. 
Chap. 323-1921—Additional buildings, $434,000. 
Pro. 27, W.O. 83—Service connections, $18,000. Completed. | 
Receiving and treatment building, $250,000. Working drawings completed. 
Mortuary, $2,000. Sketches cornpleted. : 
Pro. 149 W.O. 279—Cottage for male patients, $60,000. Under construction. 
Pro. 170, W.O. 322—Cottage for female patients, $60,000. Office work complete. 
Pro, 180, W.O. 335—Assistant physician’s residence, $6,700. Office work complete. 
Chap. 274-1921—-Completion of buildings, etc., $28,000. : 
Pro. 81, W.O. 160—Completion, officers quarters building, $5,200. Completed. 
App. 41, W.O. 135—Transfer to Institution, $1,005. 
App. 102, W.O. 245—-Transfer to Institution, $21,595. 
Chap. 275-1921—Additional buildings, etc., $25,750. 
Pro. 36, W.O. 86—Farm workers’ cottage, $15,000. Completed. 
Pro. 37, W.O. 110—Hog farrowing shed, $3,000. Completed. 
Pro. 131, W.O. 222—Silo, $2,100. Under construction. 
App. 103, W.O. 246—Transfer to institution, $4,000. 


Pacific Colony. 


Chap. 445-1921—Buildings, improvements and equipment, $120,000. Data secured. 
Chap. 884-1921—Furnishings and equipment, $24,000. Nothing has been done. 


Preston School of Industry. 


Chap. 907—1921—Repairs, improvements, equipment and furnishing, $184,900. 

Pro. 21, W.O. 89—Imhoff tank, $6,000. Under construction. 

Pro. 74,-W.O. 102-—Completion cottage No. 5 and installation of heat in cottages 
3 and 4, $13,000. Completed. 

Pro. 94, W.O. 173—Hot water storage tank, $225. Completed. 

Pro. 101, W.O. 179—Repairs to brick plant, $2,000. Completed. 

Pro.271572Ww., Oo: 197—Repairs and extensions to cold storage plant, $12,500. Under 
construction. 

Pro. 158, W.O. 302—Miscellaneous repairs, $15,000. Under construction. 

Pro. 172, W.O. 323—Improvements, water supply system, $24,900. Office work 
complete. 

App. 104, W. O. 247—Transfer to Institution, $40,000. 


Sacramento State Buildings. 
State Building Fund: 
Pro. 69, W.O. 190—-Excavation, concrete and piling, structural steel, brick work, 
granite and terra cotta, $1,620,288. Under construction. 
Additional work, $1,379,712. Office work completed. 
Pro. 112, W.O. 190—Water well—drilling, $550.. Office work completed. 
Pro. 132, W.O. 223—-Mill and shop inspection, $1,300. Contract awarded. 
Pro. 132—A, W.O. 287—-Mill and shop inspection, $350. Contract awarded. 


San Diego Mission, San Diego. 
Chap. 908—1921—Restoration, $10,000. Nothing has been done. 


San Diego State Teachers College. 


Chap. 449-1921—Repairs, improvements and equipment, $84,500. 

Pro. 30, W.O. 7—Alterations to electric work, $415. Completed. 

Pro. 34, W.O. &8—Painting roof. main building, $1.000. Completed. 

Pro. 42, W.O. 34—-Moving building and repairs, $525. Completed. 

Pro. 68, W.O. 112—Miscellaneous ‘painting, $552.95. Completed. 

Pro. 4 W.O. 113—Miscellaneous repairs, $6,100. Under construction. 

Pro. 82, W.O. 151—Misce'laneous repairs. $500. Under construction. . 

Pro: 127, W.O. 211—Training school building, $20,000. Under construction. 

Pro. 127_A, W.O. 275—Training school building, $1,000. Under construction. 

Proves; W.O. 208—Kindergarten and primary building, $1,700. Under con- 
struction. 

Pro. 129, W.O. 212—Remodeling training school building, $8,000. Under con- 
struction. 

Pro. 130, W.O. 213—Alterations to basement, $4,500. Under construction. 

Prox; bots WO: ce8 Under construction. 





Pro. 151, W.O. 289° Miscellaneeds repairs, main building, $3,000. Under con-— 


struction. 
Apv. 8, W.O. 1—Transfer to Institution, $1,241.50. 
App. 21, W.O. 2—Transfer to Institution, $5,000. 
App. 26. W.O: 3—Transfer to Institution, $10,500. 
~App. 27. W.O. 4—Transfer to Institution, $2,000. 
App. 129, W.O. 271—Transfer to Institution, $2,000. 


San Francisco State Teachers College. San Francisco. 


Chap. 280—1921—-Purchase of site, new buildings, repairs, improvements and equip- 
ment, $309,512.00. 
App. 61, W.O. 174—Transfer to Institution, $309,503.54. 


San Tose State Teachers College. San Jose. 


Chap. 563—1921—Repairs, improvements and equipment, including new well, $26,500. 
Pro. 8, W.O. 92—Sinking well, equinment, etc., $10,000. Completed. 
Pro. 46, W.Q. 114—Cement walks, graveling, macadamizing, etc. $2,000. 
Completed. : 
Pro. 66, W.O. 115—Motion picture apparatus, $1,500. Completed. 
Pro. 121, W.O. 210—Repairs to mechanical equipment, $4,100. Office work 
completed. 
App. 62. W.O. 175—Transfer to Institution. $7,000. 
App. 159. W.O. 316—Transfer to Institution, $1,200. 
Chan. 389-1921—Manua] arts and home economics building, $205,000. 
Manual arts and home economics builditig, $180,000. Working drawing under 
way. 


San Quentin State Prison, San Quentin. 


Chap. 738—-1921—Cottares for employees, $15,000. 

Pro. 166, W.O. 201—WHight cottages for emplovees, $14,400. Under construction. 
Chap. 566-1921—Repairs. improvements and equipment, $80,000. 

Pro. 59, W.O. 96—Repairs to roofs, $4,000. Completed. 

Pro. 59-A. W.O. 168—Renairs to roofs, $2,637.50. Completed. 

App. 96, W.O. 234—Transfer to Institution. $73,337.06. 
Chap. 699-1921—Children’s hall, $5,000; $4,800. Sketches completed. 
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Santa Barbara State Teachers College, Santa Barbara, 


Chap. 387—1921—-Repairs, improvements and equipment, $20,000. 
Pro. 65, W.O. 142——Hlectrical work, $7,000. Completed. 
Pro. 124, W.O. 229—Tile roofing, $1,600. Completed. 
App. 44, W.O. 140—Transfer to Institution, $5,000. 
App. 124, W.O. 267—Transfer to Institution, $2,000. 
App. 160, W.O. 313—Transfer to Institution, $3,500. 


Sonoma State Tome, 


Chap. 390—1921—-School and assembly building, $100,000. 
School, $22,500. Sketches complete. 
Assembly building, $74,000. Sketches complete. 
Chap. 319-1921—Cottages, $71,000. 
Gir's cottage, $30.000. Working drawings completed. 
Boys cottage, $20,000. Sketches complete. 
Pro. 136, W.O. 238—Boys cottage at dairy, $7,500. Completed. 
Anp. 1456. W.O. 215—Transfer to Institution, $1,755.58. 
Chap. 317-1921—Quarters for employees, $67,500. 
Quarters for employees—A, $22,500. Sketcr*s complete. 
Quarters for employees—B, $26,500. Sketches complete. 
Physician’s residence, $6,509. Sketches complete. 
Chap.564—-1921—Repairs, improvements and equipment, $127,000. 
Pro. 13, W.O. 118—Trickling filter bed, $2,338.69*. Completed. 
Pro. 89, W.O. 165—Cold storage plant, $21.500. Under construction. 
Pro. 95, W.O. 183—-Repairs to plumbing, $7,716. Under construetion. 
Garage, $8.900. Data secured. 
Pro. 164, W.O. 310—Improvements, two cottages, $3,000. Under construction. 
Pro. 169, W.O. 312—Improvements to boiler plant, $1,800. Oflice work. complete. 
Pro. ste ae 319—Reconstructing electrical system, $25,000. Office work com- 
lete. 
Pro. 173. W.O. 324—Extension to conduit lines and heating cottages, $7,000. Office 
work eonmniete. 
App. 38, W.O. 116—Transfer to Institution, $2,000. 
App. 60, W.O. 169—Transfer to Institution, $16,000. 
App. 105, W.O. 248—Transfer to Institution, $7,000. 


Southern California State Hospital. Patton. 


Chap. 439-1921—-Housing and training of patients, $90,000. 
Pro. 5, W.O. 121—Two cottages, R. and S., $56,000. Under construction. 
Pro. 5—A, W.O. 122—-Cottage, $19.000. Under construction. 
Pro. 147, W.O. 274—Repairs to farm cottage, $10,000. Under construction. 
App. 92, W.O. 230—Transfer to Institution, $2.000. 
App. 131, W.O. 280—Transfer to Institution, $343.25. 
App. 157. W.O. 214—Transf-r to Institution, $1 642-94. 

Chap. 263-1921—Repairs, improvements and equipment, $45,540. 
Pro. 64, W.O. 124—-Septic tank, $1,500. Completed. 
Pro. 87, W.O. 162—Cold storage plant, $16,600. Completed. 

Chap. 161, W.O. 298—Resitence for assistart nhvsician, $4.500. Under construction. 
Pro. 188. WO 39®—Ronairs. enttaes No. 16—%1.750. Office work complete. 
App. 106, W.O. 249—Transfer to Institution, $9,500. 





State Capitol, Sacramento. : 
Chap. 409-1921—-Repairs, improvements and alterations to building and _ grounds, 


Alterations at rear of building, $2.300. Preliminary work complete. 
App. 84, W.O. 209—Transfer to Devartment Finance, $500. 
App. 142, W.O. 296—Transfer to Denartment Finance, $369.50. 
App. 146, W.O. 299—Transfer to Denartment Finance, $125. 
Chan. 294-1921—Ground lighting system, £9,200. 
Pro. 144, W.O. 255—Lighting system. $7,098.46. Completed. 
App. 121, W.O. 256—Transfer to Department Finance, $2,101.54. 


State Nursery, Near Davis. 


Chap. 293-1921—-Building, $20,000. 
Pro. 20, W.O. 45—Miscellaneous buildings, $15,000. Completed. 


Pro. 117, W.O. 189—WLining reservoir and installing pipe, $4,500. Completed. 
App. 125, W.O. 268—Transfer to Board of Forestry, $319.41. 


State Printing Office, Sacramento. 


Chap. 703-1921, 295-1921, 768-1917—-Printing Plant, $138,000. Working drawings 
under way. 


Stockton State Hospital, Stockton. 


Chap. 860-1921—Receiving building, $150,000; $144,000. Working drawings under 
way. zs 
Chap. 393-1921—Renairs, improvements and equinment, $87,200. 
Pro. 60, W.O. 128—Fuel oil storage. $3,640. Under construction. 
Pro. 41, W.O. 128—Replacement 2-inch oil line, $2,400. Completed. 
Pro. 45, W.O. 129—Testing water well, $1,000. Completed. 


*In addition, the balance of $2,061.31 remaining in Chap. 380-1919 was used, 
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Pro. 70, W.O. 1386—Retubing and repairs to boilers, $6,060. Completed. 
Pro. 71, W.O. 1381—Improvements to refrigerating equipment, $19,560. Completed. 
Pro. 78, W.O. 159—Water lines, $7,485. Under construction. 
Pro. 84, Ww.O. 161—HElectrical work, $2,150. Under construction. 
Pro. 71-A, W.O. 164—Addition to W. O. 131, $1,000. Completed. 
Proce 19: W.O. 205—Deep well pump, $6,500. Under construction. 
Pro. ae ‘A, W.O. 202—Ground lighting, $800. Office work completed. 
App. 107, W.O. 250—Transfer to Institution, $24,875. 
Chap. Bae —1921—F urnishings and equipment, $25,000. 
App. 108, W.O. 251—Transfer to Institution, $25,000. 


Veterans Home, Yountville. 


Chap. 391-1921—Repairs, improvements, equipment and furnishings, $79,920. 
Pro. 7, W.O. 11—Pipe line, water lines, repairs to kitchen and two cottages, $19,900. 
Under construction. 
Pro. 26, W.O. 12—Hay and calf shed, $700. Completed. 
Pro. 32, W.O. 13—General repairs, $20,500. Under construction. 
Pro. 33, W.O. 14—Cement walks, $500. Completed. 
Pro. 50, W.O. 65—Refrigerating equipment at hospital, $2,150. Completed. 
Pro. 55, W.O. 66—Repairs to roads, $2,500. Completed. 
Pro. 56, W.O. 67—Garage, $600. Completed. 
Pro. 106, W.O. 186——Chicken houses, etc., $6,210. Under construction. 
Pro. 107, W.O. 187—Repairs to bakery, etc., $700. Completed. 
Pro. 108, W.O. 188—Repairs to pipe line, $750. Being done as needed. 
App. 82, W.O. 200—Transfer to Institution, $1,000. 
App. 15, W.O. 9—Transfer to Institution, $11,200. 
Chap. 679-1921—-Power house, $40.000. 
Pro. 47, W.O. 201—Addition to building, $38,400. Under construction, 


Whittier State School, Whittier. 


Chap. 392—1921—-Repairs, improvements, equipment and furnishings, $198,000. 
Pro. 35, W.O. 131—Building No. 23, $30,000. Completed. 
PEO: 62, W.O. 132—Repairs and maintenance, $5,000. Completed. 
Pro. 62—A, W.O. 163—Repairs and maintenance, $8,000. Under construction. 
Pro. 114, W.O. 196—Boys cottage, $40,000. Bids being taken. 
Pro; 144: W.O. 309—Additional boys cottage, $40,000. Bids being taken. 
Pro. 133, W.O. 224—Assembly building, $35,000. Sketches completed. 
App. 88, W.O. 225—Transfer to Institution, $5,000. 
App. 109, W.O. 252—-Transfer to Institution, $13,000. 

Chap. 446-1921—Water supply, $33,000. 
Pro. 138, W.O. 239—Drilling water well, $7,500. Under construction. 
App. 126, W.O. 269—Transfer to Institution, $8,679. 





Miscellaneous. 


Department of Agriculture, alterations to Beasley building, Sacramento. Support 
Fund Department of Agriculture, 905-1921 and Chap. 713-1921. 
Pro. 54, W.O. 58—Diagnostie and bacteriology laboratories, $2,173. Completed. 
Pro. 54, W.O. 60—Seed inspection laboratory, $544. Completed. 


SUPPLEMENTARY. 


List of projects handled under appropriations made previous to the 1921 
legislature. 
. California School for Girls, Ventura. 


Chap. 584-1919—-Completion of cottage unit. 
Pro. 134, W.O. 236—Metal guards, $500. Under construction. 
Additions to laundry, $1,837.30—Sketches completed. 


Industrial Farm for Women, Near Sonoma. 
Chap. 165-1919. 
Pro. 83, W.O. 146—Telephone system, $1,500. Completed. 
Construction of dam, $15,000. Completed. 
Pro. 40. W.O. 47—Construction of dam, $10,000. Completed. 
Repairs to main building, $23,820. Completed. 
Pro. 111, W.O. 194—Hospital and receiving building, $85,000. Under construction. 


Napa, State Hospital, Napa. 
Chap. 565-1919—Quarters for employees. 


Pro. 120, W.O. 218—Additions to superintendent’s residence, $1,750. Under 


construction. 
Norwalk State Hospital, Norwalk. 


Chap. 345-1917—Administration building, $40,000. Completed. 
Chap. 587-1919—Two cottages, $140,000. Completed. 


- Preston School of Industry, Ione. 
Chap. 400-1919. 
Pro. 85, W.O. 152—-Repairing ditch, $1,000. Completed. 
Pro. 110, W.O. 198—Repairs to electrical system, $7,000. -Under construction. 
Pro. 103, W.O. 192—-Miscellaneous repairs, $2,112.82. Completed. 
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San Francisco State Building. 


Chaps. Nos. 541-1913 and 618-1919—Construction of building, $728,338.94. Under 
construction. 
Sonoma State Home. Eldridge. 
Chap. 432-1919. 
Pro. 12, W.O. 62—Completion of reservoir, $9,500. Completed. 
Chap. 109, W.O. 204—Repairs to springs, $1,400. Completed. 
Pro. 109A, W.O. 216—Repairs to springs, $950. Completed. 
Chap. 139, W.O. 259—AInstallation of water pipe, $500. Under construction. 
Chap. 154, W.O. 290—Improvements to water supply line, $2,800. Under con- 
struction. ; 
Veterans Home, Yountville. 
Chap. 483-1917. 
Pro. 58, W.O. 68—Boiler, $4,798. Delivered. 


Summary Showing Work Handled by the Division of Architecture, State Department ‘of. 
Public Works, During the Period of Approximately One Year, August 1, 1921, to 
August 1, 1922. 


Work Completed. 
86 construction projects handled under 1921 appro- 


DIaslone = costine approximately oo ee ek $434,749 86 
11 construction projects hand'’ed under previous appro- 
Prittions. CcOsSune approximately. => oe So 245,282 82 


$680,032 68 - 
Work Under Construction. 
70 construction projects handled under 1921 appro- 


Beans, costing: approximately —. 1228S $712,009 00 
9 construction projects handled under previous appro- 


Brisulons,.Ccostin= -Aapproximately 2-22 alk 3,782,886 94* 


$4,494,895 94 
Office Work Completed, Construction Not Under Way. 


17 construction projects handled under 1921 appro- 
Braations, -costine, approximately -2— = 2-222 531,150 -00 


Work on Which Sketches Have Been Made or on Which 
Working Drawings Are Being Prepared. 


24 construction projects handled under 1921 appro- 


Priations, costing approximately... 2-0 $1,067,800 00 
1 construction project handled under previous appro- 
priIstions. costing approximately 2 4 1 SauoU 


$1,069,637 30 


OA) em ee eo waits Sy eee eae $6,775,715 92 
Transfers. 
Amounts transferred to Institutions for their own use, 
DOR PIVOTS 2 rs Set ea hs ee Ee $768,103 77 


- 


The above report indicates that in carrying on the construction work 
provided for the two-year period by the 1921 legislature, the Division 
of Architecture completed or has under construction more than half 
of the projects at the end of the first year. In addition considerable 
preliminary work has been done ‘on the balance of the program so that 
when the next special appropriations become available it is reasonable 
to expect that practically all of the 1921 projects will either be com- 
pleted or under construction. 

Attention is called to the fact that sufficient funds for completion are 
not now available in connection with the Sacramento State Buildings, 
San Francisco State Building, and the State Printing Office Building 
at Sacramento, all of which structures are now in course of 
construction. 

It will be necessary that additional funds for these projects be 
provided as follows: 

1. For the completion of the Sacramento State Buildings the sum 


of $900,000. 


*Includes Sacramento and San Francisco State Building Projects. 
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This additional amount beyond the original bond issue amount of 
$3,000,000 is necessary owing to the increased costs of materials and 
labor as between the time when the $3,000,000 bond issue was author- 
ized and the present time, the World War having occurred in the mean- 
time. This amount of $900,000 does not cover the cost of furnishing 
the buildings. 

2. For the completion of the San Francisco State Building the sum 
of $135,000. 

This additional amount beyond the original amount of the bond issue 
of $1,000,000 and the subsequent special appropriation of $350,000 by 
the legislature of 1919, is necessary owing to the fact that the special 
appropriation of $350,000 made in 1919 was not sufficient to cover the 
increased costs of materials and labor as between 1914 and the present 
time. This amount of $135,000 does not include amounts being turned 
over to the Department of Public Works by various state agencies to 
cover the cost of interior partitions, etc., as required to make the several 
spaces assigned to these particular agencies available for their occu- 
pancy. Furthermore, this amount of $135,000 does not cover the cost 
of furnishing the building. 

3. For the completion of the State Printing Office, the sum of 
$85,000. 

This additional amount beyond the original appropriations for site 
and building, totaling $175,000, is necessary owing to the fact that the 
amount which remained for building construction after the site was 
paid for, was insufficient to cover the cost of the permanent fire- 
resisting building, which it was decided should be erected. This 
amount of $85,000 does not cover the cost of machinery, equipment, 
and furnishings. 

COST OF OPERATION. 

Referring again to the report shown under the heading of ‘‘ Progress 
of Work Using Available Funds’’ we find that during the period from 
July 30, 1921, to August 1, 1922, the Division of Architecture com- 
pleted as far as their office work was concerned a total of 190 projects, 
ageregating in cost $1,977,739.68, in addition to the Sacramento and 
the San Francisco State Building projects. 

During this same period of time the following expenditures were 
made from the general appropriation funds at the expense of the Divi- 
sion of Architecture: 


Salary Chief (of! Divisionj i202 > 2 Se eee ee $4,825 81 
Salaries auditing, purchasing and janitor SR eS I sap Se 15,472 50 
Salaries’ skeleton*+organizationa. 22) 2 a ee 49,281 54 


Contingent expenses including traveling, office suplies, 
equipment, postage, telegrams, expressage, rent, 


etc. ..Cestimated) “22222225 6 eee ee eee 20,445 94 
Printing.)( estimated) gis a 1,054 87 
Totalat J. 2. Ves Bey ps os ae ee ee $71,080 66 


As explained under the portion of this report devoted to the opera- 
tion of the Division of Architecture a considerable amount of time and 
money is spent by the employees of the Division in handling the miscel- 
laneous activities at the various State institutions; these services 
rendered being in addition to the work on the actual projects under 
consideration. 

In order to determine the average per cent of cost for architectural 
services on the 190 projects costing $1,977,739.68, mentioned above, it 
is necessary, therefore, to make some deductions from the fixed charges 
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Superintendent’s Residence, Whittier State School, Whittier, California. 
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indicated above. Some deductions should also be made for the large 
amount of work involved in carrying on construction work on the 
Sacramento and San Francisco State Buildings. It is reasonable to 
assume that at least one-tenth of the auditing, purchasing and janitor 
expense, and one-third of each of the other four items could be safely 
charged against these miscellaneous activities and the work on the two 
main State building operations. Corrected amounts on the above which 
might, therefore, be rightfully charged against the 190 projects men- 
tioned are as follows: 


SalarveChiel of Division! 222. 2 ee eee Sone nie 
Salaries auditing, purchasing and janitor i nA es £3,092) 20 
Salarics™ skeleton organizations 4. <.2 222 eee 33,187 69 
Gontinevent..expense y=. 3.47 eee eh et eee 13,630 63 
Pe PMMCMN Se eee Se I eee SN eg ll as Ree 703° 25 

Totaliecn a 2! oe ee ee eee ee $64,664 03 


The total salaries of other employees of the Division including archi- 
tectural, mechanical, electrical and draftsmen, estimators, ete., while 
working on these 190 projects, by actual computation were $39,021.64. 

The two amounts given above may be considered as the total expense 
of the State in handling the projects and in total amount to the sum 
of $103,685.65, or approximately 54 per cent of the total cost for archi- 
tectural overhead. This percentage. might be materially decreased if 
the actual value of the projects could be estimated and taken into con- 
sideration. Due to the fact that a great deal of institution labor has 
been used in handling these projects the actual value of the completed 
projects is considerably more than that, indicated. 

The customary fee for straight architectural services is 6 per cent. 
At a cost of approximately 54 per cent to the State the Division of 
Architecture has rendered on the work considered the usual archi- 
tectural services and in addition has superintended and built a large 
percentage of the projects on a basis of day labor, which involves the 
listing, ordering and delivery of materials, the employment of compe- 
tent workmen, and considerable cost accounting work. The usual 
charge for this service by a contractor on a percentage basis is 10 per 
cent and is in addition to the architect’s fee. In addition the Division 
has maintained an adequate purchasing department, a staff for the 
testing of materials and an accurate and extensive system of accounts. 


BENEFITS DERIVED IN MAINTAINING THE DIVISION OF 
ARCHITECTURE. 

In the preceding account on the cost of operation figures were igen 
to show that in maintaining the Division of Architecture the State of © 
California is not only saving a considerable amount of money, but in 
addition the institutions are given services in addition to those custo- 
marily rendered by a practicing architect as well. There are certain 
other outstanding advantages in maintaining a central architectural 
office for the handling of all State work as follows: 

(1) Authority and responsibility are centralized and continuous. 

(2) The Division becomes the- clearing house of ideas on planning 
and construction, and every institution gets the benefit of the expe- 
riences of all the others. 

(3) All plans of institutional buildings are filed together and are 
the property of the State. They form an invaluable record, and a 
library for reference when new buildings are under consideration, that 
could not be duplicated. . 
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(4) The personnel of the office naturally becomes expert in plan- 
ning and designing institutional buildings, which are totally different 
from the average work encountered by an architect in private practice. 
They also become acquainted with the individual wishes of the heads 
of the institutions. 

As an index of the attitude of the public toward the quality of the 
Division’s work in architectural design the following article from a_ 
newspaper published in Stockton is quoted from the issue of Febru- 
ary 15, 1921: 


Gentler Forms of Architecture on State Farm. 


There was a time when Stockton was known, not pleasantly, through the fact 
that the state hospital was located here. We have outgrown that and have so many 
other things identified with Stockton that the hospital no longer attracts undue 
notice from the public at large and small town humorists. A visitor may inquire 
with some curiosity about the beautiful grounds that surround the tall buildings, 
but the rest of us are too busy about a multiplicity of affairs to notice even the . 
buildings that of necessity have ‘‘institution’’ written all over them. 

But even that unpleasant outward feature is being eliminated in the new type 
of structure being erected by the State. Out along the lower Sacramento road 
where the State Farm attached to the hospital is situated, new buildings of pleasing 
architectural design are going up. Even in the old grounds the buildings in recent 
years have been on the cottage plan, none being more than two stories high. This 
conduces not only to greater comfort and convenience by eliminating stairways, is 
less dangerous in case of fire, but tends to take away as much as possible the sugges- 
tion of an institution. Along with discarding the harsh, ugly name by which such 
a place was known and calling it a state hospital, modern thought seeks to soften 
also, its outward features as much as possible. 

i Eee driving by the state farm would get the impression from the light, 
cheerful, comparatively low buildings of somewhat English design under the spread- 
ing oaks that they were passing some private estate. Or they might get the idea 
of the beginning of a group of college buildings on a spacious campus. Possibly in 
time all the state hospital buildings will be located in the country. With the farm- 
ing and dairying features connected with it, the world will more than ever get a 
feeling, perhaps, that this is the well kept home of our unfortunate brothers and 
sisters. And, largely through the adoption of gentler forms—if one may use that 
expression—of architecture. 


In addition the following letter was received recently from Mr. 
William B. Faville, a practicing architect of the city of San Francisco, 
and at this writing, president of the American Institute of Architects: 


September 26, 1922. 
Mr. Geo. B. McDougall, 
Division of Architecture, 
Department of Public Works, 
Sacramento, Calif. 


My DrarR McDOUGALL: 


May I express to you my pleasure in serving on the Examining Board of the 
Civil .Service Commission, which has at various times passed upon applicants for 
positions in the Architectural Department of the State. 

The excellency of the ‘work which the Architectural Department under your 
guidance has produced warrants more than a word of praise both as to quality of its 
design and execution. 

The thoroughness of the various departments with which I have become familiar 
leads me to. believe that any draftsman spending a few years in the State Architect’s 
office, will find it of great benefit for his general development. The seriousness and 
exactness of your work as well as the opportunity offered by the wide range of 
creative design with which your office is constantly filled, should prove of Bound 
advantage to him. 

Very truly yours, 
Buiss & FAVILLE, 
(Signed) By W. B. Faville. 

















Warehouse and Auto Shop Building, California Polytechnic School, 
San Luis Obispo, California. 





Horse Barn Under Construction, California Polytechnic School, San Luis 
Obispo, California. 





‘Workers’ Cottage, Napa State Hospital, Napa, California. 
Under Construction October 21, 1922. 


(5) There is no desire to minimize the study on any given problem, 
because of considerations of profit. 

(6) A much more intelligent and regular development of new insti- 
tutions is possible, than could obtain where outside architects and engi- 
neers were employed, and constantly changed. 

(7) There would always be dissatisfaction among the architects and 
engineers who were not favored with state work. It would not be fair 
to give all the work to a few firms, nor would it be to the advantage 
of the State to be constantly changing. ‘This is a problem that would 
never be settled to the satisfaction of all concerned. 

(8) The large mass of alterations, repairs, ete., so small in value that 
they could not be turned over to experts, would not receive the atten- 
tion they now do. 

No private architect has the facilities for testing materials of all 
kinds which the State carries in connection with the Department of 
Public Works. - This testing department. makes possible a large saving 
in the prevention of inferior substitutes in building materials. 

The materialmen of the State are entitled to impartial treatment in 
the matter of opportunity to sell their materials for public work. This 
condition would not fully prevail under the customary practice of 
private architects and engineers, and is only made possible through the 
present Division and its Purchasing Department. 


RECOMMENDATIONS. 


The State of California, through the services of this Division, is 
obtaining a high standard of excellence in all its buildings and mechani- 
cal installations from the standpoint of design, and figures show that 
this is being done economically. 

There are two vital points, however, in connection with the work 
that must be constantly kept in mind in order that the construction 
work of the Division of Architecture may be properly carried forward. 
These two points are, first, that all construction projects should be 
carefully estimated and properly financed; second, that the State adopt 
a poliey of permanent building poncisubinge at all institutions where 
same is considered advisable. 

Legislatures previous to 1921 in making appropriations for building 
construction had followed the policy of extreme itemization as to par- 
ticular work to be done and separate amounts for separate pieces of 
work. This poley produced an inelasticity in the expenditure of funds 
for building construction that was a distinct handicap in securing best 
results. The 1921 legislature in a large degree changed this policy by 
making lump sum appropriations for building construction at the vari- 
ous institutions. This change has removed the difficulty, which in 
some cases created an impossible condition growing out of the necessity 
under the earlier policy of making each particular piece of work fit 
the special amount of money set aside for it at a time when full infor- 
mation necessary could not be available. The Budget Board in con- 
sidering requests for appropriations tor building constructicn to be 
presented to the 1921 legislature, in a larger degree than previous 
Budget Boards secured the assistance of the Division of Architecture 
in the preparation of estimates of costs, rather than arriving at amounts 








without sufficient technical information. The results in the actual exe- 
eution of the work provided for by the legislature have been very 
satisfactory. 

To a certain extent the policy in connection with construction work 
in this State in the past has been to keep first cost at a minimum by 
using inferior materials, principally in the shape of wood frame con- 
struction. Most of these structures are used to house inmates at the 
various institutions, and where this policy has been adopted it has been 
the somewhat natural outgrowth of the present necessity for rapid 
increase in accommodations. In these cases the real economy of good 
building is ignored and instead of a steady permanent growth the 
institutions affected are being developed in a way that will demand 
reconstruction within a comparatively few years. 

When all the points in connection with the construction of a state 
institution are considered and carefully analyzed it will be found that 
there is no saving effected in the long run by the use of wood frame 
construction. Where inmates are housed behind locked doors and barred 
windows and the buildings are of wood frame construction, prudence 
demands that they be only one story high. This policy is never varied 
from in the Division of Architecture. The area covered, therefore, is 
practically twice as great as for a two-story building of equal capacity. — 
and in addition it is necessary that such buildings be placed farther 
apart because of the risks of a general conflagration; the total area of 
ground required is easily twice as great as for the non-combustible type 
of construction. 

This increased area affects the total area required for the institution, 
the cost of all service connections to buildings, such as sewer, steam, gas, 
water, electricity, etc., as well as increasing the cost of administration. 
Furthermore, the difference between a fire-resisting and a wood frame 
building is largely in the rough shell. It is necessary to use practically 
the same grade and amount of interior finish, doors, windows, floors, 
painting, hardware, heating, plumbing, electrical work, ete., in each 
type. The result is that the first cost of fire-resisting buildings is large- 
ly only from 20 to 25 per cent greater than of the cheaper type, while 
its life is easily double that of a wood frame structure. Furthermore, 
the cost of upkeep of the non-combustible building is much less than 
the other so that it is probable that if the total expenditure for 
first cost and upkeep of a wood frame building taken over a period of 
twenty years were pated with the first cost of a fire-resisting build- 
ing including its upkeep for twenty years there would be practically 
10 difference i in total amount. 

Fires are occurring more or less frequently in ‘state structures and 
if the policy of using wood frame construction for permanent buildings 
is not entirely abandoned there is great danger of a rude awakening 
to the error in following such policy occasioned by a conflagration 
causing the loss of many thousands of dollars worth of property, or 
worse than that the loss of the lives of inmates locked within the in- 
flammable walls. 
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Hospital Building, Industrial Farm for Women, Near Sonoma. 
Under Construction October 21, 1922. 





Guards’ Cottages, California State Prison, San Quentin, California. 
Under Construction October 20, 1922. . 
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DIVISION OF ARCHITECTURE. 


FINANCIAL STATEMENT, DEPARTMENT OF PUBLIC WORKS. 





Balance 





ay, ‘ Balance 
wag rs Name of job ghee he Sd Eexpended June 30. 
: - aw ) ‘ 3 priations 1922 
| STATE AGRICULTURAL SOCIETY. 
Agricultural Park. 
296-1921 _ Repairs, buildings and grounds_-_-_-----.__ $40,000 00 $22,764 $1 $17,285 16 
572-1919 _ Repairs, buildings and grounds____________ 1 24 1- 24a ee 
202-1915 Bee mee Udine oA ee 2 82 1 76 1 06 
591-1919 amproyement to grounds. 2052.22 51 20 39 60 | 11 690 
| $40,055 26 | $22,807 41 | $17,247 85 
THE ADJUTANT GENERAL’S OFFICE, 
| Armories, 
310-1917 Pitts DCS este Pp It ae ee ae ee ee te SOO OO Gres sh Ree $800 00 
DEPARTMENT OF INSTITUTIONS. 
Industrial Farm for Woniei. 
254-1921 Additions and improvements_-__-----_---__- $24,000 00 $432 83 $23,567 17 
Og 8 Sie hd SR in Sane Societe 39.639 30) 8 
165-1919 eee Tepairs. ete...22 0. 22,608 22! 37,079 35 25,168 17 
$86,247 52 $37,512 18 $48,735 34 
Industrial Home for the 
Adult Blind. 
397-1921 IZED HARE CLG wae ee eee ee Soe ne | SE O0-00 $5,765 05 $6,733 G5 
687-1921 Gio Ss Oem eee. ee ee 76,300 00 825 96 75,474 04 
446-1919 {SPEVA TAN LG lous | Ceili pe aa S-S0R 2 = See wes 3 80 
288-1917 improvements. to, grounds... - RLS Ea ie i 13 54 
289-1917 WER Ss oT) G7 * ee ee ee 211 18 187 88 73 30 
645-1919 Res. 51| Fuel-burning equipment —__-_-_______-____- 778 70 VSO li ae 
$89,807 22 $7508 59 $82,298 63 
Sonoma State Home. 
564-1921 iti | PEG ae 2 Se $127.000 00 | $35,572 85 $91.427 15 
317-1921 Querters for officers and employees____-- 67,500 00 20 05 67.479 5 
319-1921 (OEE EES a SS EE = IN SR eee 71,000 00 8°2 00 70.168 00 
390-1921 Sehool and assembly building____________- 100,000 00 94 31 99.905 69 
624-1919 OG GAS ee a ns ee ee] EE Ge be Se Og ae 3 06 
380-1919 pavers gin wi Palade OS a I Sea ee 5 381 
432-1919 VWEALCTASUDDLY, 25 anna en ee eS 48,120 34 10,256 94 87,863 40 
351-1917 DORA DTDOM Chee gas ee ets ee oh 1206" |e Gee 13 06 
353-1917 OO AMVIISH Aly nore nena sete eee 53h 0 ee ee io 56 14 
Gon sesrariore |. Switch Doard. 22202 22 oe eel 210 25 Pb Oi ee ee 
$413,908 16 $46,986 40 $°66,921 76 
Pacific Colony. 
445-1991 PRIMO Sede. So. Bo eee $120,000 00 $3 42 | $119 996 58 
776-1917 MM BroGtCe 20 te. 2d ae eee 1,411 72 Al 222 eee 
776-1917 CRG rg oe ao es ee eet 651 ai SOLS G6 al vi nt zeae 
‘ Credits _-___. Bele eye) cance IG pate 343 50 ? 
562-1919 EE a eI rete 1.369 475 pee — 
$123,786 35 $2,083 55 $121,702 80 
Agnews State Hospital, 
253-1921 OS ME | a a eee eee ae as $5°.500 00 $16,297 15 $37,202 85 
252-1921 Buildings and purchase dairy herd_------- PATE UU URDU 0) Riyals a ea 25.000 00 
881-1921 Ouarters. tor emMmployees=-22_- 22522 ee = TODO COE OU ss Se gee es 100 000 00 
568-1919 BOPDAE Geo 8S ron oe ee ae ones nes 4,412 63 2,669 86 1,742 77 
402-1919 Peete system. se ee 491 03 462 54 28 49 
307-1917 WLR Cee oe. eee re ee LS eee 3 01 
332-1917 EG on co peti ns nae em mmeemc nee pS De ae 15 78 
754-1915 OEE gh a ee ONO pF eylp = 327 920 Sa OU ye ot oe 





























$183,750 35 
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$19,757 45 $163,992 90 
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pidge ol Name of job apd ounioe Expended Jone a 
priations 
Mendocino State Hospital, 
256-1921 Weal Ler Seip Dilyaet ee Me ee tO ae es $25 000 00 $1 50 $24,998 50 
255-1991 Repaits; ;OtGn rise soe. = ee eer ee eee ee 62.660 00 21,821 62 40,838 38 
899-1921 Receiving optildinor 2s 2 Sea a eee 150 000 00 50 59 149,949 41 
905-1921 Res, #5) Repairs main building =-22- <2 20,000 00 19,894 34 | 105 66 
404-1919: Sundry: improvements aees: wa ee wees Shs OY, ee ee eet i eae te 24. 62 
44°-1619 eatin eee vcienn 2 setae Oss mew eer eee ee ELD Tell 2 sete ee 7 ST 
444-1919 Shelher sesh oe ieee eee er ee ee ee Dy MGA Seeds ale Lae aes 25 46 
267-1917 Water soltenine) oe = a ee eee Dy ANSE 2 oe ae ae ee 2s 
325-1917 HETOnaMeveategeam cor Mnccie meet” Reey) onc ET eee (ek a na aa ‘Ti4A 
396-1917 Operat ine 10 O10 a en ee ee eee BONO’, Wee cel ae ee Boot 
397-1917 REeconstruclionn \Watdul0o te soca ee Bay bes My oad Pe 3 42 
871-1917 1 Sita as th ge vie we eae cam a ig ahi aR itl hs Se ee es 18) 45 |. ae ea 13 45 
Contest Hobsinhiahtine) sistent jee > a eet ee PTD Dit Ca eel ene QA75 21 
Cont. fund Alterations Wards Nos. 1 and 2__---__--- 12.000 00 7 0°R &9 4.921 38 
Cont. fund ABH (G) gme oF dnl eaten Oc wR 2 2 Wow oe Nl aire ec 10,000 00 1,965 89 8,034 11 
107-1912 Dam and Weser worl: ss a ee eae ha ee 50 00 BOOT eens sees 
Cont. fund Plumbing and electrical work______-_- Dota PF GOOROOM aes eee eee ene, 2.600 CO 
$28,460 75 $50,852 56 $233,750 19 
Nava State Hospital. 

818-1921 Removal and disnosal of bodies.__-___--- $7,500. 00}4| Seaae aeee $7.500 00 
894-1991 Remodeling sbulldines. ete... 42s TO:005! 79 Woo ae 19.095 79 
447-1991 Reps ive teeta. = eee ee ol Sek tee ieee een 95 000 00 53 341 35 41 658 65 
448-99], Power Nouse, eles loo esas ers oes 34.000 00 2.047 99 31 952 O1 
859-1921 Oottacte oo ee eer 100.900. 00 2 406 84 97 593 16 
739-1921 General improvements: _.- s=225-22 ses ==2 25 000 Ae 16,314 66 8,685 34 

Credits 5 2 53 Wes Se ee ee Pe ere eet eee 1.950 00 : 
565-1919 Quarters for employees__222 2c senses ee 1,944 97( ia basco 
297-1919 THeatinoe syste. sasces eee ee 1 SAG SO ae a eens 1,346 80 
390-1917 Se Wen Fon Sr yin ces Ba he er ae eect ee T6844 os eee 7 66 
480-1917 Towel cotta eee. 55 2. 5 eer 60190) id ee 6 19 
7890-1917 ASTON (SUTRA, "eos WS Se es eae EN eos 2280 3h ATE Fe: 2°62 
Cont. est. #176 ; Rewiring superintendent’s residence________ 29 84 22 65 7 i9 
48'7-]913 Daitiy Dus dine? teeta 22. by eee ere 441 51 AANA ae 
486-1913 DONMMCOrICS ; Estee. oe ee oe 284 12 284.12 | 2 eee 
$286,187 23 $76,871 66 $209,315 57 

Norwalk State Hospital. 
975-1921 Bia Ain org gett Bae Se eer eee ane ee oe Sie eaten gon 750 00 $21 903 41 $4 F546 59 
274-1091 Bel ciioy COM PletlOn tee eri eee ee ee 98 090 Of Q7 15 25 984 74 
893-1991 POMS CUC Se 2 cata ene yee en Oe ie Lia 434,000 00 19,195 94 414,804 08 
BRR-1919 OACeTrS: TOTa KCL st mee he ee eran ne 16 2 15 76 45 
587-1019 HOW GA COGS Re oe ee wa Sc red ence Hed 48,409 95 BR 614 74 9995 99 
345-1917 Administration, soul dino e hese n ee 29 803, 9° 27,038: 29 2.764 $9 
FRE-1919 IMIMVOVEMENES SON Ear Mane ae eee ee inoy De | 48 25 ,, § 02 
585-1919 Wistert; fO Wer. @tG@ras a wei toe ee) oe eons 3,713 68 96 22 8,617 45 
848-1917 ee HOBO CS heen see ee SUR see 5 53 
re its Ss es SR ee eS eel tree ee oe 38 , & a 
344-1917 arin. Dit ielinoe ao eh ee eee ee * Re 133 79 30 33 
433-1919 arm “wildiies; COM pletions-1-sasness as 68 98 3 0A 65 92 
Cont. Pelephone: .SVSteM sake ee eee ee eee 4.400 00 3.351 88 1.048 12 
$574,585 03 $137,416 69 $/37,168 43 
Southern California State Hospital. 

263-1921 Repairs "eles tsps re ee een $45 540 00 | 18.468 43 | $27 071 57 
429-1991 Housing and training of patientg___-_____ 90.000 00 67,334 74 22.685 26 
440-1919 ELC Gime Ty A te el eee ee eee 1,239 63 837 88 902 25 
326-1917 L500 UK ieee Ie. Mighus seein kies apa Mia: Reema, Soke | Ou SOT Doe wees Se 9 39 
838-1917 Mottace No.) Wee te ee es ANS Oe As eee ee 4 13 
829-1017 Piro and MoO bOls< ao ae eee ee SRR sc? Seer 8 85 
404-1917 INIHSGS O HOTIG ee ctes eee e 147 47 187 98 9 d4 
Contr est: fale) Deep twellipumip. 22: se nee ener er 875 389 BIG OE ye nn Beaee 
281-1911 Power planti. 22 eee eee Gen ee 107 70 TOT 210 Eat rons es 








#137,982 56 











$87.261 57 
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ig + aia Name of job pores Expended i ia "30, 
priations 1922 
Stockton State Hospitai. 
593-1521 TRETO NEES eG oo nal Sea age nine Ee A aes Tae eS $87 200 00 $52,805. 49 $34,394 51 
860-1921 Receiving and psychopathic building____- OU; CGO OO" |roz= ees a menace 150,000 VO 
601-1919 Govvaee one farm. 3 foo 2 es i fees ia 4 94 8 46 1 48 
398-1919 CUMG TI MO To eee ce ap Oe Neh a aaa AT 14,254 48 
272-1917 BDereCUnaEhOspitalt seat ce ome ok PRL er tee 7s eee ee, SE B19 
380-1917 CLONER SE aS BI SRS a a oa ae A ec ages 6 ibs ie ap ee 6 36 
$251,470 97 $52,808 95 $198 662 02 
California School for Girls. 
265-1921 PODS: Dt Ge ene nee tant eee es, $45,500 00 $21,787 59 $23,712 41 
266-1921 VUELTA UROTUL Vagos eee eee cee ee ee eee ee 11,000 00 9 30 10,990 70 
367-1917 ER TCERCO GEE Peas meee cee es BASE bt 2 dl lp A ba ete A eel 212 63 
365-1917 Heatine Systemer see eee an eee eee kere Be S07 bt 2 Pa i | 14°21 
366-1917 Grounds. mpromement..-2---—- 22) = = 98 51 97 30 | 1 21 
474-1917 aVAGtE E CIM SLE = tee ee sete Fe 6 04 1 68 4 36 
888-1919 COLA MES mee eee ae ee Se 2 S106 Wea lg te ee ee Ss 58,961 11 
389-1919 Ea arm Ul ONS ee ee Se ee AGING Ee ORES As ae 49 "0 
569-1919 round aniprovemment 2-52-2222. sok OAC s eee tit ao 9 46 
584-1919 Cottage unit .completion=..--.<.c..-_ 2222 2,381 53 44 23 DARE ENG) 
$115,233 19 | $21,940 10 $93,293 09 
Preston School of Industry. | 
907-1921 ROD RIS Robe. =e ae em ao Fk ote ee | $184,900 00 | $57,511 64 $127,388 36 
400-1919 RED Ai NaC UC eee oe ee eae ee en ee Be ee 19,681 £1 | 12,086 96 7,594 95 
$204,581 91 $69,598 60 $134,983 31 
Whittier State Schooi. 
392-1921 LEMS tuS ees a 2k Se ee ee ee $198,000 00 $46,181 02 $151,818 98 
446-1921 Wis Ceres OL Veet es ena ree ate a nn eee 33,000 00 8,738 91 24,261 09 
590-1919 ee AilS gee ers. 22 Se een nem 444 55 Aga” 5D |= eee eee 
629-1919 (EUERNUSDAaWS SG ia dtey boael A ee ape Ne aie i eee 680 72 680-72, | ee eee 
855-1917 HON Clie OM SEh ma. es Sass eseste ee eee Sa AeA aie OL 2d oe 4 47 
356-1917 TENUUEPG RRS Vea (2) Cane el iene ee eae eee een 13 36 13 36"). ee ae 
357-1917 TEMES OG ei oe Gh ola ire Fe ae oon On © CU are aL eT 1 OF. (2226 ee 
Oontecsteatoomebiildines, "ete; Gol. i222 2222s seen 190 75 84 22 106 53 


440-1921 
315-1917 
471-1917 
445-1919 © 


261-1921 
293-1y17 
294-1917 
348-1917 
277-1915 
905-1921 Res. #9 
615-1919 
Fmerg. res. #11 


186-1911 
282-1917 
559-1919 
558-1919 
557-1919 
224-1915 
459-1913 
536-1913 


DEPARTMENT OF EDUCATION. 
California Polytechnic School. 


1 Ete NTA HS) EIRP = a = Se Pee eee 


Barn 
Repairs 
Repairs 


California School for the 
Deaf and the Blind. 


Repairs, etc. ..-----------.--=------=-------- 
system 
Electrie wiring 


Hetu tng 


Repairs 


Heating system 


Repairs 


Repairs 


Chico State Teachers College. 


Passage way ; 
Addition to training building 
Trades school unit 


Repairs 


Water supply 


Repairs 


Water supply 


Street work 





$232,335 12 


$56,144 05 


$176,191 07 





























$91,800 00 | $43,299 30 | $48,590 70 

3,995 00 977 78 3,017 92 

16 40 9 00 7 40 

26GB Weare 1 29 65 

$05,841 05 | $44,286 08 | $51,554 97 
| 

$25,000 00 $5,057 19 | . $19,942 81 

2,191 53 1,682 33 559 20 

et oe ee ee 3 75 

50 BO lege: 2 eer 

102 32 102.32 | See 

23 96 28:06 |. ee eS 

23 96 3.06 |... 1 

$27,346 02 $6,840 26 | $20,505 76 

$24 84 hy Ce SS 

Py meet cee eae tae ne S77 28 

384 O1 28 03 355 oS 

134 34 52 38 81 96 

52 97 13 53 39 44 

55 73 55 08 65 

20 39 20 37 02 

75 70 7474 96 

$825 26 $268 97 $556 29 
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ieee and Name of job Peta tpset Expended Tune 30. 
priations 
Fresna State Teachers College. 
456-1919 ROpPSines Joie a) a ee eee ee ee Soe DOB SD Ray eT 24-52 
240-1917 Plentrequip ments eee ee eee: SAT OS ieee Ceara at 17 94 
303-1917 For payment of claims of contractors-_--- LLY pact wf eps cle oi 9,107 32 
441-1921 Improvements to street and grounds_-_-_-_- 20,000 00 $20,000 00). [2 22" =e 
$29,129 78 | $20,000 00 + ~—«- $9,129 78 
Humboldt State. Teachers College. 
565-1921 Completion =buildings: 2.220 == ee $33,200 00 $33,056 33 $143 67. 
408-1919 pr UU BG Sie mene re are a ee 90 89 90 80. 
743-1917 Buildings yoo Se ree en eee | 3,990 11 3,900 LL. jee eee 
$37,281 00 | $87,187 33 $143 67 
San Diego State Teachers College. 
449-1921 Repaita; ntetosco ee $84,500 00 $30,963 39 $53,536 61 
246-1917 Improvementsof. grounds ._..+.----7--en sees 2749 || care eee 2-43 9 
461-1919 Improvement of seTrounds: 2 2a" 2 "DAB a ese te oie ere 9. 48.90 
308-1917 Street paving ese ee eee 14691565) Sane see eee “- 1,469 565 
$85,981 47 | $30,963 39 | $55,018 08 
San Francisco State -Teachers 
College. 
280-1921 Purchase of site and buildings___-_____--- $309,512 00 $509,512 100.22 
San Jose State Teachers College. = 
563-1921 WRODAlIS:. CEOF Dee wes eee et ee ee eee $26,500 00 $17,653 40 $8,846 60 
389-1921 Manual sartewp Wild now = ee ee ee 205,000 00 177 77 204,822 22 
258-1917 petra Talc aU 2 eel ec ES, 4 cginige cee oe . 458 
391-1919 Heating: plant 2226s. ea eee WS. S8 ul ce ee 73 83 
476-1919 Repairs and improvements________..--_-__... AD 15), | beeen a ae 45 15 
Cont. est. #937) Repairs to telephone system_____-______-___.. ‘Grn me ee ee 7 59. 
$231,631 15 $17,831 17 | $213,799 98 
Santa Barbara State Teachers 
College. 
387-1921 Repairs.? GC toc. oa te oes. cee eee $20,000 00 $12,856 44. $7,143 56 
451-1919 Repaits ecC nce eect aoe ee ee 18 17 TR LZ | ae See ea 
257-1917 Gy mana stitna es ee eee ee 13 21 | 1321: | 2h ee 
250-1917 PP Sewer-Systemina. 2 —aceceae teense ee ee 20 03 |e eee te 20 03 
$20,051 41 $12,887 82 $7,163 59 
| STATE BOARD OF PRISON DIRECTORS. 
| STATE PRISONS. 
California State Prison, Folsom. 
680-1921 Kivye cottages vs-.22-22- Soest eee $15,000 00 | $12,719 16 $2,280 $4 
394-1921 Repairs., ett. eee 52,000 00 35,639 82 16,360 18 
396-1919 Electric installation catsee. aoe ee hee 759 51 563 82 195 69 
Creat $15. Was Soh ree ees 155 602 3 
467-1919 Repalire (cr cits ot) ancient geo ata 184 544 Ete: ease 
276-1917 School. billdingse= = ae ee ee 517 75 367 82 149 3 
278-1917 Repairs |. 5c. e ee ee ee ee ee ee O29). oe ee eee 6 29 
485-1917 Boilers 2.22802 oe ee ee ee +. O03), Sh AS ee sees 9 00 
422-1919 Machine and blacksmith shop____--------__ 1, 279n05 45 ele 1,279 05 
273-1915 - Oclis; ete ie See ee ee Lene 240 86 TAOI S623 ee ee 
$70,152 60 $49,646 66 | $20,505 $4 
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pei = Name of job oe eae Expended ae oe 
priations 
California State Prison, 
San Quentin. 
699-1921 @hitdrenss: Nallesos seer ee ot ee se Le $5,000 00 $1 50 $4,998 50 
5¢6-1921 CT ene ee men eee ere eens Se 80,000 00 SO:000} 002 [=a s. ee eens 
738-1921 Fmployeess cottages (2. 2-20 eso 2s 15,000; OOS it= sere eee 15,000 v0 
401-1919 ieehrical amet all atione =o. kes ve er koe 551 58 58 03 493 55 
233-1917 LRP TURING ng 9 ed pul di a alae Sg cal pee lc WOR Kersten ee 40 58 
25°-1917 ISVe pi CMNogeee, SX Sune ee Sel yam ee Sales whee See eee oe 1 99 1 50 49 
284-1917 render AGRON EG be abe Ms a pepretieae Nana, MMe Ni ts ome ema ctael ICO (so ext ets eo 11 $7 
285-1917 rare Mad inioges See ES ee 500000 Si eee Wee 5,000 00 
$105,606 12 $80,061 03 $25,545 09 
Veterans’ Home of California. 
679-1921 SECGRVM one ME UUE Kc eote oe eis ae Siew ees oe eS ED $40.000 00 $2,691 46 $37,308 54. 
391-1921 TST) Oneal, MELE Cope nally Pe oe Gee la a ae le, 79,200 00 45,732 32 | 33,467 68 
442-1919 JEUNE igs. CLEC i endl Des a ae ADS ai ee eee ee ae ade 142 58 
483-1917 ROUT ogee eee es en ee en eet Pe se ae 5,062 47 248 18 4,798 2S 
391-1917 RUGS Win Mie oe oe eam ee ee We RGSS ee eee ee 22 51 
905-1921 
Emer. res. #3 RCMAIS ter LOMOMe eto. 3. ee oe eS 2.000 00 1.983 94 16 06 
426-1917 MOS P Gale KipOn Ones a. ee oo Se a ee (PAO Ce Sees. eS 7 23 
244-1917 - AMM es OuNGIGOe 8 eae eo ea] Sheeler es OU th 3 06 
263-1917 RGD wiser eee ee Sr SE Eo see eee 5 43 
243-1917 EDU Gr CUla rewWiat a ote wees eee Ne ABQ a alee, oS ee 5 $89 
236-1911 PRE ES Cd Wedee eee tes oe eae 2S oe 255 63 25063, (oes ees 
645-1919 
Jemer, res, -#68 | Repairs to kitchen.2_...5.-22--.----2_--. 1,789 25 (80225 = eee 
470-1913 UG OREM DOES ey Scena pl a ee tg ae QE yA Wf fa ee 
$128,496 32 $52,719 55 $75,776 77 
MISCELLANEOUS. 
368-1917 States@apivol,.paintinge 4) ceo 2 ul ak BD SSE fc potest eae $28 85 
409-1921 Seate- Capitol, Tepaire=. 20 et ee 8,500 00 $12 57 8,487 43 
Fund San Francisco state building___.-.___.____- 378,338 94 251,987 67 126,351 27 
618-1917 Son Francisco state building_________..___- 350,000 00 138.592 87 211,407 13 
Fund Sacramento state building._--__..________-__ 2,864,537 85 29,644 74 | 2,834,893 i1 
703-1921 Wigton DrilamMo nO tCtla son po eee oe 75,000 00 32,060 86 | 42,989 14 
762-1917 haces prints roiicer: - 4) hae eee Ss)s TOD DOOCOO 4 Pa er 5 eee ee 100,000 00 
293-1921 Sib Gee MUES OLY <0 UL enV S aa book ee ee 20,000 00 18,900 17 1,099 83 
475-1917 States mursery. (avis ec Se 2,114 67 } 2,077 01 37 66 
430-1917 Secretary of State, office vault___..______- 687 30 55 00 | 632 30 
Fund Fish and Game Commission, Lake Tahoe | 
PbCheny. eo ete  oeeen woee GLAD ee Se es 64 49 
. Fund Fish and Game Commission, building San 
ELC HAG Rs es or, ary Haan ge een ery em 26,642 45 26,607 45 | 35 00 
887-1919 NACE a Tes oe see eo ae eee eee eee 8 12 85 10 75 | 2 10 
400-1917 Brarehall fmmonimen@ ee. Ses SiG ee 3 92 
321-1917 Monterey custom house__--.---------------- ile <i Qari Cah Rear | 186 §5 
311-1917 More nose tepalrs ee ete al 1,053 28 | 697 00 356 28 
910-1921 Mission San Francisco De Solano Sonoma 1,000 00 27 65 972 35 
480-1913 Mission San Francisco De Solano Sonoma 95 03 44 47 50 56 
822-1911 Mission San Francisco De Solano Sonoma 28 28 7 50 20 78 
908-1921 Mission San Diego restoration________.____ 10000200 EE ee EE 10,000 00 
430-1921 Panama-California Exposition Building___ LOWOOCOOc loa, a os 10,000 00 
419-1921 California Redwood Park, repairs__._____- 25,000 00 12,951 60 12,048 40 
871-1921 Humboldt Redwood Park, administration 
Duiidings .bG. i> 2 -. ce kee eee 9,000 00 5,598 81 3,401 19 
G05-1921 Alterations offices, Department of Agri- 
Culimre Support S22 L) alee Cee ee eee 2,598 00 2503 OOPS tei ae 
713-1921 Alterations office, Department of Agri- 
emibure, seed iwspectiona— = ---- eens 600 00 GOOROD nie. eraser 
905-1921 Contingent expense, seventy-third year__- 18,333 33 15,451 23 2,582 10 
905-1921 Continzent expense, seventy-fourth year_- 20000 D0; Wet oo eb eye 20,000 GO 
905-1921 Printing, seventy-third year__-_.-_-..--___- 2,000 00 1,422 92 577 08 
905-1921 Printing, seventy-fourth year____----__.___ PAULUS! Ld Ee Satan ia 2,000 00 
905-1921 General appropriation, salaries seventy- 
PIL VICAR oe oe aoe oe ee ee 61,742 98 57,869 08 3,873 90 
905-1921 General appropriation, salaries seventy- b 
POL UO VORE, 6 ne oe ae oe OS016- 00." 2s ee 66,016 00 
905-1921 General appropriation, compensation sev- 
enty-third year 2222-2 eee ee eee 300 00 272 68 27 52 


$8,223,017 87 | $1.949,188 96 ' $6,273,828 91 
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BUREAU OF ARCHITECTURE. 


The activities of the Bureau of Architecture since November 1, 1920, 
the date of the last biennial report, are given in the following summary : 


ASSISTANCE RENDERED IN THE PREPARATION OF THE 1921 BUDGET. 


Through the fall of 1920 and during the spring of 1921, members 
of this Bureau made trips to various State institutions and agencies, 
giving information, advice and collecting data to assist in the 1921 
budget. Sketches and layouts were made and careful estimates pre- 
pared for the consideration of the Budget Board. A representative of 
the Bureau was present at ail of the Budget hearings, explaining esti- 
mates and submitting sketches. Assistance was also given the Budget 


Board after the hearings in determining the proper amounts to be 


allowed by this Board. 
PRELIMINARY WORK ON NEW APPROPRIATIONS. 


During the past two or three months, considerable time has been 
taken in gathering preliminary data to assist in the preparation of 
drawings for work provided by the 1921 legislature. This data has 
been collected at the time of our regular inspection trips so that when 
the new funds become available, this Bureau may proceed with the 
detailed drawings and construction work as rapidly as possible where 
needed. 


COMPLETION OF PROJECTS PROVIDED FOR BY THE 1919 
LEGISLATURE. 


The Bureau has been successful in completing practically all the 
construction items provided for by the legislature of 1919. There are 
some few, however, which! have been delayed by circumstances over 
which this Department has no control. Construction work is still be- 
ing carried on at. the Norwalk State Hospital and at the Industrial 
Farm for Women, with 1919 funds. These projects, however, are being 
rushed to completion and should be finished within two or three months. 

Unfortunately, our operations on the San Francisco State Building 
are being delayed by the labor difficulties existing there. 

The only other unfinished projects of any consequence are the Sacra- 
mento State Buildings and the new State Printing Plant, on which 
nothing can be done at present. 


NEW PROJECTS COMPLETED AND UNDER CONSTRUCTION. 


In addition to work provided for by the 1919 legislature, we have 
been called upon to handle several minor operations for different insti- 
tutions and agencies, the cost of these operations being met by the 
institutions from funds other than those appropriated; for example, 
repairs are now under way at the Mendocino State Hospital and at 
the Veterans’ Home on buildings recently damaged by fires, the cost 
of these repairs being met by the Board of Control Emergency Fund. 

Repairs and new “construction work is also being handled for the 
Adjutant General from the National Guard Support Fund and a labora- 


SS a 


a fi Oe 


tory and office building are under construction at San Pedro at an 
estimated cost of $29,000 for the Fish and Game Commission. 

Alterations are now being made to the building at Tenth and R 
streets, which is to house the Motor Vehicle Department and the Bureau - 
of Criminal Identification. . 

The following summary shows the status of work handled by the 
Bureau of Architecture for the State Department of Engineering at 
the close of the biennium: 


126 items entirely or practically completed, costing__$1,452,262 15 
12 items on which office work is completed and con- 


Stmuction, UNnG@er) Way.) COSUMS SF 2s ok 1,654,752 00 

*3 items on which office work is completed but con- 
StGUCLION NOtsyetistarted:, COSting.—~.= = ea eee 3,523,000 00 

*1 item on which preliminary work is completed, 
COST TS a lg ca tS Re a 40,000: 00 
*3 items on which nothing has been done, costing____ 135,000 00 
FROLEIMELAS eRLUCTING Sat. 2, oa oo eae BI $6,805,014 15 


Grorcz B. McDoveatn, 
State Architect. 


*All of these items are being delayed by circumstances over which this Department 
has no control. 
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; . ‘ Balance 
pa ttc Name of job viel appro. | Exvended uly, 29, 
“ priations 
State AGRICULTURAL SOCIETY. 
Agricultural Park, 

572-1919 Repairs to building and equipment_______- $3,011 87 $3,010 63 €1 24 

591-1919 Improvements of grounds2.2- = 222ee 6,483 58 6,421 98 11 60 

512-1913 Drainage and sewers______- afcosstyers ei get 9 30 On30 BE 2 eee 

534-1911 Dairy buildings and barns 2222.21 es) Ses 7 84 iF 84; | he eee 

280-1917 Construction and repairs to buildings_-_-_- 7 80 120 |p See 

775-1917 Construction agricultural pavilion_____-_- 5 46 8146! | fee 

$9,475 85 $9,463 O1 $12 S4 

THE ADJUTANT GENERAL’S OFFICE. 
Armorieés. 

468-1913 Armory. 108, “Aneeles: £26 2 ss es ee $502 27 $374 55 $127 72 

469-1913 Armory, Sacramento ---__..----_-- Seo TT 21h ye ce tee nee 17 21 

258-1915 Armory, Naval Militia, San Diego__--_____ S06N18 4s ee ee 306 18 

310-1917 Armory, Naval Militia, San Diego________- S00 00 uo eek ee 800 00 

321-1915 ATINOTY: StOEKUON Sots ee ee ee ee eee NOG: O2 i) Sas 2 ee ee 106 02 

549-1913 ATHiory.. San, traneise@:. 2-2 = ee 7.500 00 6,790 00 710 v0 

$9,231 68 $7,164 55 $2,067 13 

SCHOOLS. 
California Polytechnic School. 

315-1917 Constructionsot barter $3,995: 00s. a. == eee $3,995 00 

511-1900 Construction: of Part. ee eee ee 22 |S 22 

207-1911 Dining Ohad] eee: es eee Ee Seis eee ee emer Ss 96 64 $96::647 | Sc. eae 

271-1911 Heating Vs yeteml 5 ce ree ee ie te Oe oe 4 81 4 46 35. 

493-1913 Heating Wsystems2 eo fh ce se ee eee 10: 00 10:00 Se 

270-1911 Power, eaten weit oe = ake ee JANE Recta me eres ART = en 
291-1915 Repairs sto building= 33 Se Se Ae eee 5 48 1 92 3 56 ~ 

548-1911 Repairs and improvements______-___________ 2:63" eee 2 63 

492-1913 Repairs, to -pwildines. see ae a ee 143 62 14S 6222 eee 

471-1917 Repainsito, DUGiIng Ss. ae ee ee 1G 40 Ai ee 16 40 

102-1913 (WATEPe TS VS LO ior eos ee ae ee ee 293 46 229 32 64 14 

290-1915 Water? Supply ie ee ee eee Adds Bia oe eee 144 37 

228-1911 Water and sewer system___-..___.____-____ jie Lo a ee ee een eae 119 

858-1917 Repairs, emergency Tond.!_- 22 Sao 5st 

445-1919 Repairs, improvements and equipment___-_ 29) 'GDigln < beerus Rae 29 65. 

« $4,749 03 $491 31 $4,257 72 

Chico State Normal. 

173-1913 Repairs and additions to heating system STOO pia eee $79 07 

224-1915 Repairs and improvements_______._____-__- 53 fs i ae Boe es oo ness 

460-1913 Repairs and alterations .._..._2.-..s-_1--__ (Gis ee eas eee 76 

282-1917 Additions to training building___-_--______ 239 11 $161 83 Tiros. 

459-1913 Water supply {sox} 5 2 rere freee 20 SO aes Ss ee , 20 39 

186-1911 PAaSsatewiity io: oS ee ie a reteng DO COL! |. 0 tenes ae + 25n2) 

536-1913 Street work ______ pipet | SIR ol oh TRpe it 1s BOS Ls bo! (0F| oe eee 75 70 

559--1919 Trade. sehioolinit tet. ee eee 24,511 68 24,127 67 384 01 

558-1919 Repairs to buildings and equipment______- 638 81 504 47 134 84 

557-1919 Development. and equipment water supply 4,484 86 4,431 89 52 97 

$30,131 42 $29,225 86 $905 56 

Fresno State Normal. 

207-1915 GROUSE ee ae $416 18 $412 09 $4 09 

504-1911 (OTIC Ghee See a eee eee 1,576 97 1,569 07 7 90 

240-1917 Completion of plant and equipment______- Li (QA as ae ee 17 94 

171-1913 Temporary buildings. 9... 2-12 TOL I oo ieee 101 12 

393-1915 Clock; systenti 2.2: 22s eee oe eee aee LIS (05 ico ae eeeeninees 113 65 

516-1913 Building “and equipment... == ee ee 36 41 3644 |) 22 eee 

Credit Controller’s receipt, No. 1849______- 1,508 46) 5 

303-1917 Claims: of contractors ae 7 508: S61. <==" eater 9,107 32 

436-1919 Repairs, improvements and equipment-_-__- 4,037 73 4,033 20 4 53 

$15,406 72 $6,050 77 $9,355 95. 
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; Balance. 1921 
Cn aed Name of job ee Expended Balance 
priations July 29, 
Humboldt State Normal. 
204-1915 Construction and equipment______--------- CO eee aia 34 42 
408-1919 Reba” LUMO S Se ee ee DEO eee. eres Beet b 90 &9 
743-1917 Construction, buildings, sidewalks, sewers 
ETERS AUC Oc: i 7-1 Nee en near 126,747 66 $123,077 80 8,669 $6 
237-1917 Painting temporary buildings--_-..-----_- 552 (Ml Rl ede. 39 
742-1917 Equipment and furnishings_-_---__-_______ Tat QOOHO0M ie. See Eee 14,000 00 
$140,843 36 | $123,077 80 $17,765 56 
Los Angeles State Normal. 
Cont. 1006 Completion of roads and walks____----_-_-|. SC UI SY at Pe ela NI $0 57 
Preston School of Industry. 
400-1919 Repairs, improvements and equipment_-_-_- $43,122 66 $23,440 75 $19,681 91 
156-1909_ COOGEE Nee ee end 581 95 BRIO |. See 
172-1913 agua team Steer Ce! Se ob 64 59 6495S ef reins 
529-1913 EvemsT Geto eee a a 679 67 678 57 110 
549-1911 Wonmerete Heormeto. 200s soos a he 702 43 700 63 1 8 
301-1915 RED HTS oe ete ee Piet ee ee tes 239 21 239° D1 [eres tees 
680-1911 TRESPASS pa guys Sale te pelenes clits 5 Seat I el aaa 1 04 eatery 1 04 
411-1917 Repairs and improvements__--__-__--____-- 73 62 73 33 29 
522-1909 Pipes ine se: een 26 <r et ra ser Ss = D BY. lene teen ste 1 3o21 
531-1913 Addition to Trades Building_______-______ TOG1G S40 ae ee cea 10,616 40 
195-1911 Wi COP SVS peli see 2 sn ee er oe eve 135 09 132 89 2 20 
206-1911 Water power plant .2-22) Ao ee lee ee 6 33 6 00 33 
$56,225 20 $25,917 92 $30,307 28 
San Diego State Normal. 
246-1917 Improvements to grounds___--------------- $9 19 $6 76 $2 43 
236-1915 (UES Ca SSS ieee Sea ep ace Le SR co 65 
Controller’s receipt, No. 1281____----------- 644 
491-1913 Improvements to grounds_-_---------------- AO) ois eee 10 
524-1911 BeAr? PAIL Pe ne 2s nme iy 1 58 19 
308-1917 BUT GLC Meee Be erie ts cen AE OS ee ee SAGO. OO ete oa ue ha 1,469 56 
333-1917 Repairs and improvements_-_-_-------------- 7S fen len aa epee 29 
234-1915 Repairs and improvements__--.----------~-- AG oe sa eats 46 
490-1913 Repairs and improvements.__---_--_-------_ Bf] eta ts. cs eames & 11 
’ 411-1919 Repairs and improvements, buildings and : 
OMT OIRCIN le se eee ee ee 52 10 51 92 18 
461-1919 Improvements to grounds and equipment- 49 33 39 85 9 48 
$1,583 56 $100 1] $1,483 45: 
San Francisco State Normal. 
491-1917 PREHEAT) pe tie 8 RE oo aod he ee Lr See $450:000 00), | 22> ree AT $450,000 00: 
128-1911 RCTS ARU oie ae ee hom | oles se een Des seals O23) eS 02 
225-1915 Remodeling: buildinzgs-+ 2-224 2s. ss ss oi ee 25 OO Se Bet Bes 25 90 
Cont. 13002 OPT ames et ar oA > 2 Use ew tes soe loeueS 1. Se ete Sars « 1 57 
$150: 027549228. eee $450,027 49 
i San Jose State Normal. 
219-1915 OnmldeoniclAesToOoms, 92 $60 38 $54 16 $6 22 
463-1913 Gymnasium and playgrounds_____--------- Ba D2e cose. ah pve, Yoh He ae 
426-1913 Reyes SU eS Cy 6 es cn 185 54 185 43 11 
258-1917 “ASESYerc Og Mee 10 | eee a ye Une cope neE 1,528 32 1,523 74 4 58 
193-1911 (Gaurayai arg fete a 2” eae Be a ee oe ee 138 43 137 39 1 04 
391-1919 Improvements to heating plant._--_-__--_. 166 26 92 43 73 83 
476-1919 Repairs, improvements and equipment-_-_-. 6,627 06 6,581 91 45 15 
$8,719 21 $8,575 06 $144 15 
Santa Barbara State Normal. 
451-1919 Repairs, improvements and equipment-_-_-- Lom ld jes Se ee $18 il 
295-1915 UPON GS 2 eee ree LO Le OZ eee See 02 
257-1917 (EM TE CNG RU AST] 9b 00) MR i el i ame I Mee inth sec eee eee 32 
299-1915 Machinery osm wiloime = es 2s ee VAS CHS 2 See NS Se Se 21 64 
294-1915 LETT Tepe SEE par re ce Oil Ses crea C7 
546-1911 UUISTFEC TURE RYE REIT} oS ce 07 sl alli a te a REDO IE. Ses ea S 56 
547-1911 clam POON — se cee oe So Pils tears 2 56 
250-1917 Bere hie WebCT = ke emma: era Pe ZULU bk Seapeeceeenee o 20 03 
oe SE EIB ty TR A $82 20 


Chapter and 
year 
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362-1917 


367-1917 
365-1917 


366-1917 
361-1917 
364-1917 
474-1917 
239-1915 
318-1915 
241-1915 
262-1915 
401-1913 
888-1919 
389-1919 
569-1919 
584-1919 


Support fund 


6555-1920 
Repairs, sup- 


port fund 
Support fund 


est. 2659 
Cont. 1229 


590-1919 
629-1919 
356-1917 
238-1915 
355-1917 
857-1917 
Cont. 4837 
Ccnt. 1059) 
Cont. 3665 


Est. sup. 4542 


293-1917 
294-1917 
247-1915 
248-1915 
249-1915 
259-1915 
251-1915 
277-1915 
442-1913 
440-1913 
514-1913 
655-1911 
523-1911 
569-1909 


Res. 81, 645-1916 


165-1919 














4 - Balance 
Name of job ae Expended July 29, 
priations 1921 
California School for Girls. . 
Trades building and gymnasium_--------- $13 oe D1 os00 As. cee eae 
Cred tay ty ee etek Ae eee 265 98 5 
Cottages 5 SR ae Pee ee ok Sa ee APA es aS, 12, 854 126 20 $212 63 
Heating systems 9. Boe ee eee ali Hi 3 08 14 21 
COT CCL. pee are Ses ea EEC oe oe ee ee 229 45 - 
Improvements of grounds___-----..-------- 17 90§ esis dine 
Taps plain tin! sm tee eae te Ae 1600 | 22 eee 1 90 
Service. CONNCCLIONS 2022 - ee aaena eee 88 16 88. 16) |S ee 
Water<systemie 20-2) oe eo ee eee 3 41 87 2 54 
Commissary bujldine sts eee eee 2 34 DSA eee 
Tiwo* cottages 2 22222 ee eee eee 4°75) oS aee 4 75 
Cottages for males_-___- Pee ee eS ee Sree Cys ie Meeps Loe 3 53 
DRAIN Gees see Se ee ee, ee ee ae 2D. So? ee Ree eee eee 2) 82 
Construction and equipment-_-_-_-.------_--- 39 20 39520) |. ee 
Construction of cottages.____________.----- 86,474 28 30,513 17 55,961 11 
arm) buildings? => se eee 49’ 70 | eee 49 70 
Improvements to grounds__._-_-..--.----- 90 98 81 47 946- = 
Completion of cottage unit__----__---___- ; 19,666 98 17,285 45 2,381 53 
Completion of work around building and Oy 
SEOUL S ah eee ee ee Sree eee Lt 2 eee 177 
Alterations to no privilege cottage________ 47. |: sit eee 47 
Alteration to hospital building__2.-______ 12 02 12802. |. Ses 
Alteration on no privilege sree tas tis 7 00 6 75 25 
$107,065 43 $48,320 75 $58,744 68 
Whittier State Schoo? 
Repairs and improvements___.-----_.--.--- $3,151 13 $2,706 58 $444 55 
Construction. of buldinzs 23,252 79 22,598 04 654 75 
Bulldings fess 5 eee ee 912 82 898 96 13 36 
Cottages: Diet oon Masekela eee 34 88 84.88: | 2 es 
PO Wer CHOMSe Re Me a Se a eee eri ae eee 52 88 48 41 | 4 47 
Alterations and construction_____-___-___- 47 50 46 23 27 
Miscellaneous improvements__-_____--_-___- 69,233 53 69,042 78 190 75 
Construction refrigerator plant___---___-_- 446 36 446'36 |_.-- 23 
Drilling well 28 oie wie sn peers 5,300 00 5,298 24 1 76 
Hot “water tank 2 ess sb naa ae 18 42 14 87 4 05 
$102,449 81 $101,184 85 $1,314 96 
HOMES. 
Berkeley School for Deaf and Blind. 
Completion heating plant 2.0 ee $2,192 61 $1 08 $2,191 53 
VV ITI re hati Ro et B TD ie oe hs le 8 75 
Repaires = Vers se! ER seeds ooo O6 |. ete 05 
lectricgs witli gee. ee 2 eee ee AR. Wal meee eee op - 12 28 
iregesca peste: Fo Fab ee ee 25 (0% |. eee 25 70 
Development.of-wellsiob 9222) eee AVS O60 320k ee 413 06 
Repairs and bnpromements pela SR a To 6.31 | seee — 31 
Heating Veystemesen } eee et ee 121 97 19 65 102 32 
Dairy ATU 2 32. feos adeeel tet ae eee LY 6312" te eee D538 
Gymnasium Th): SERRE SRA Fe eP ae Lee TA 231 14 43 22 187 ¢2 
Repairs and improvements_.__----_-.--___-_ A #UTO9 sieuseeien eet 1 $9 
Ladustrial saptse wil din peewee ee ee 270.06..|_._ eae 270 66 
Water supply 2 Oe, 1a: Sy oer See 8 80 7 26 1 54 
Piumbing,* C60... 2 a iesapeen thee 2. G4. .| «eee ee 2 64 
Repairs "tor roorse... tetas ee 109 17 109.7 |. ae 
$3,417 06 $180 38 $3,236 68 
California Industrial Farm 
for Women. 
Repairs to buildings, construction of dam $40,320 00 $17,711 78 $22,608 22 
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_ Balance 
oo Name of [amet | wenaca | REE 
priations 
Oakland Blind Home. 
446-1919 TRG OR MOGs), icc ee ee b Seton) a eee pe, pines $3 80 
~ 288-1917 Ground improvements=..--=--...-.. =---=-.< BI | a ae ts Be 13 54 
289-1917 RUE Cer HUD DIY ooo ace Sa ce sa 268 43 57 25 211-18 
292-1917 TEMS) DENG ha A ek ye A Se ee ene ASS pce eee 2 28 43 
245-1915 ARTO CNET Cap eres eee a oe nas Sat Dil As IIL 2 BOS 4 ii 
418-1913 IDOPMICOTY. 22] 2— 5-22, eae ee 270 33 170 20 100 13 
419-1913 ; RLGQOrS ill h SIO Dis Uno as et ne a 1021684) Sse eS 102 68 
Res. 51, 645-1919) Fuel burning equipment__-_-------__------_-- 1,050. 00 271 30 778 70 
$1,711 92° $498 75 $1,213 17 
Sonoma State Home. 
624-1919 (WODD AD OM meste sees ee ee ee a ee at $751. 39 $748 33 $3 06 
380-1919 DeWiers RE NCROT ANI: sweat eee coe eee 3,548 16 1,486 85 2,061 $1 
432-1919 AVL OL NES LED DI Se on ae Sere ee eel 89,188 47 41,018 13 48,120 34 
264-1917 (COW severe 5k) Ae i ne ee 2 eee gees eee ADT! eee. . - 4 19 
351-1917 BLOC LpINo ee. 22 seh eee abet 52 58 39 52 13 06 
352-1917 PRetO ORIN Oe wees oe 20. 56M: eee eS 20 56 
353-1917 Reeonstructing Madrone Hall___-__-------- 2,458 29 2,327 15 131-14 
208-1915 AES Halas GS eee ee a PE ee ee row iio fates |e.) ces bes ai ees 
297-1915 Watervand steam piping ooo Le 7 98 3 40 4 58 
508-1913 (GOttHs Clete. ee ee re Hi Oe A abiiwreer: Ve 7 78 
435-1913 OTE OL y mare See a ee ea ee LOIO4s | Saas Baek a 10 94 
509-1913 Mew soal | Ojuul {6 Ub aac fae oe: Sener AP AbSOS Eye Bese 156 55 148 36 8 19 
436-1913 NURSer yp Lonemales. to oe iba. 25 50 50 82 73 
434-1913 SHS ON es LRT eS < CNRS TO Ea RM A ener Soe bp hoyel 924 4080) be i ae 1 78 
433-1913 WV GRIMS EID Blea a ee ee 480 61 472 71 7 90 
519-1911 REM OOTIN Ce ek a 5 385 5.35) |- FAs 
448-1909 Repair e Manor tH OUSC. oo oan 4 98 ANOSTE 289 Sac ae 
568-1909 Power nouse™ boiler... ok 28 26 14 38 13 &8 
GontuecspmooN mo ara pel: Ja) oe 56 74 BON (Ame te ed eae ed 
WuGteChiOls wa SWitchboardeeecn oo 2222) ote. see 700 00 489 '75 210 25 
$97,568 22 $46,866 15 $50,702 07 
Veterans’ Home. 

442-1919 Repairs and improvements__---__--__--__-- $19,791 90 $19,364 02 $427 88 
483-1917 Boilers 2_--- a Se Se eee Syne 2 2 ee 12,467 59 7,405 12 5,062 47 
426-1917 Kitehen? andaequipment._..2..-.-. =... 678 06 670 83 TP23 
391-1917 WV Aaa ore Le Pie. Poe ars To 2 pe eh a 72 71 50 20 22 51 
244-1917 Patino Mees = 2 Shee So ae ee ee 196 86 193 74 3 06 
392-1917 TEA GBADI ASE e) ee See SE = SS NSS Sain DR Fak a DOO Ws SR ale 1 00 
263-1917 Repairs) 10 BPs a7 0 eae weed hen 96 81 91 38 5 48 
243-1917 VERO OR Gti aaa CU 2h eee a ae erst Ay ce S Lae 5 32 
216-1915 Pee OTIC AIVnIgiAS e200 ee Ne Ay 90 HRSA fs. 1 90 
~ 215-1915 JEG GUN eaA aah aye 7 = saan a Sc ae La a 340 15 337 56 2 59 
213-1915 TGIOE MRS Oe oie an gO ye ee 5 81 5 00 £1 
483-1913 HNCSEVES SENN? 1 Fr | a a Nae 95 57 76 87 18 70 
484-1913 IDET OE) ca), «Ra ae (Ace eae een Ce visi) es a 91 
409-1913 WA Oem Se a 24.65 17 75 6 90 
410-1913 LEE WUAT GEE? ee ape a 6.33: 5 70 638 
470-1913 Dep yave! AGSO\SS 5 Septem 62 23 59 46 hat 
482-1913 TeAgaUO NOL oY ee {,€_. fOL tt ieee Sa Ne ry (Shes 2 48 
411-1913 TESTORDN DES, o_O ean Ta ne nO ROMS Be ORE Fe 119 
235-1911 GOLUB TONG SC sere ae es Pica 18 90 2 Si 
236-1911 PHI OMBCSCAN OS = te eats oe pa ASS al 3 || see SD 255 63 
508-1911 COMTI SaOtiCR Fd) et ee POSH Se ee Se = 1 04 
507-1911 — Bin pinioge se co et ON Rt 8 tot i kek ce ae a 1 38 
521-1911 SISO ACC UML Z1 C1 ¢:{ sa ee ee eee ae ee en 834 68 831 62 3 06 
252-1909 Dis Cling ew albert. fates oe oe Ab Sty. | Seeman ee 4 $5 
488-1909 SLOTerNO UAC Re ee eae LE ort 5 hts aed he & OF Pe 1 & 
645-1919 ReDairseto: Kitchen. fo 2 oe St 2,000 00 210 75 1,789 25 
$36,969 89 $29,338 90 $7,630 99 


Oi ogee 


Financial Statement, Department of Engineering, 
; Division of Architecture—Continued. 





Balance 





























Balance 
cnet Same of vane ts302" | asendea | Fuge 
priations 
HOSPITALS. - 
Agnews State Hospital. 
568-1919 COLTASES See cn eee $20,817 89 $16,405 26 $4,412 63 
402-1919 Plea ting) WINGS oe ee ee ee 949 14 458 11 491 03 
807-1917 Cotta res We ee Eee See ee SOL s |. tee 3 01 
332-1917 WOT KGrs ACOLER DC Soe ee ee eee 1578+] bh on eee 15 78 
754-1915 Oat ela i es SE RSS SEER! 49 33) 297 9) 
Credit Controller’s receipt, No. 391_--.---_- 278,07 bloc leery ea ie hss 
400-1913 aR i a 7 pea aU Es Be ae A eee | 5,108 56 38 00 5.070 56 
473-1913 Nurses’, eimete te. o8 8 eee ihe eee LGI2 327 | ee eee 1,912 27 
$29,134 55 $16,901 37 $12,233 18 
Mendocino State Hospital. 
404-1919 Sandry improvements — oS ee $3,404 00 $3,378 26 $25 74 
443-1919 Heating Perstem: = 7) eee Se peal: 66 24 58 27 7 97 
444-1919 Shelters for women patients_________._____ 978 73 953 27 25 46 
267-1917 Wither “samben ite Se ee eee 22 11 20 00 | 211 
268-1917 Reconstruction Ward No. 7_---_----------- 118 83 117 26 157 
325-1917 Pipmbineteréepairc: 6. se ee sae ee ee 178 00 170 86 714 
526-1917 Operatingrroom ee ee Se ee ae 648 00 614 63 33 3 
327-1917 Reeonstruction Ward No. 10___----__--____ 5.33 qo1 3 42 
370-1917 Bolles’ ie Rr Ae LN eee ere ee ee one 108 '79 108 66 13 
871-1917 Renvairs Administration Building____._____ 68 85 55 40 13 45 
192-1915 PING Aine Cees ee he eee ee be geet Gees 144 86 142 60 2 26 
805-1915 PIN DINCe Pep ITs) Se pee ee eee 32 36 31 32 1 04 
107-1913 Dam andIweservoins fo pe ir See 8,042 91 28 23 8,014 68 
481-1913 Gas plan Rat sr ee eee a ss i eee at 3 90 3 65 25 
Cont. est, 2295¢% Fences; (sheliers = 2 ie Sera ae 1,322 59 13522 59° |) eae 
Cont. est. 48245. Fank) to were. Ee a 8 25 §.25. |. eee 
Cont. est. #5640) Water. supply = 2b ee 11600 | ~ 116 004) ee yee ze 
Cont. est. #1058; Substation transmission lines, etc.________ DAS eit Shee 2 ee 2175 23 
$12,444 96 $7,131 16 $5,313 80 
Napa State Hospital. 
565-1919 Quarters ‘for employees__..___ =) $50,000 00 $48,055 03 $1.944 97 
897-1919 Ereatinow ey snenie, Oo on ae Po ee 1.352 85 6 05 1.346 80 
242-1917 Pathological Jaboratory.._--_--___________. me 19:005:703| vind anee aaa 19,095 79 
898-1917 pulectric j-dlavators: <> 2 t.  e e 85.170. 1 ae ae 35 70 
397-1917 Bawer® Homsewye ais * 2h ag he ee ea ee 1.18 ue a ee 1 18 
399-1917 Sewers: tae fons 2s tha AE A 5 eat Ea 7. GGQWE JSC Sat 7 66 
410-1917 Reeclam‘tion and irrigation, low lands____ 15 01 17 32 69 
241-1917 Oottares os. gecte.6 i ts Sod soe Fei, 83 24 2 3h 98 
480-1917 Cota oes iar £0 8. 26s hw eae een ee 65 71 59 52 6 19 
789-1917 BWV LET SUN Deno ee eae) ee Re 324 85 44 50 280 3 
852-1915 Power” ROMS@ 2c. cays ee aes cee ae eee BOs | 35 Seat. Ls 59 
324-1915 Cotta ee” te mb Use ena ee 2 ead, | eae ed 3 ae G 31 
487-1913 Dairy foumee 2 ce ee £60811 ce ee "441 BI 
456-1913 IDOVIMICO TES Be oo aloe nce 1,000 00? 
Credit eae: See ee ee Cee eet Rees et ee, 146 87§ 862 75 284. a 4 
408-1913 ea Liao Sv SbeMie te Pas eee eee 86 65 2 00 84 65 
405-1913 Gin dity aiose 0 ee Bee ae Pee eee ie 252 01 252 01°). eae = 
404-1913 North DARECOLTA Re Oe ice op rn cee ee 46 95 46 95 |i ee 
488-1913 RO WICU Spat Gt) yee fel es yee age ek AS AES ES a, 51 
489-1913 Reclamation, low lands_._-__...-..________ Gehires Mid be "6 
506-1911 Obeid. stutaue. 3 rh te ne ae 49209 hicuicen ERS 49 99 
505-1911 irrientigns st ee eee 4.5eehtc ym eS 
489-1909 ORL Ree Gabber 7 poi. easel 519-45 eg 44°} eee 
314-1909 Witching ee een ao 
CD yee ee he eee eee Es ee ee 51 99 Dt Oot eee 
4 ee * [ ne iChat snr rem aetna (imu TE Koa eats! PUM PS SN 
315-1909 Receiving wbulldings 2. lo) Josue ee 34 83 34 88 
(Chat; est. 42838 Power “lineaaea. a gid 4a) arial 814 44 |____. 
nese ot Hae oem PDO angen & residence_______- 870 00 340 16 29 84 
est. i MEL iat aie SS es. 2 eel ee 2,500 00 2.500700" a2. 5S eee 





; $77,035 45 $53,379 05 $23,656 40 











eet: 
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Balance 




















Balance 
Chapter and Waii-be i0b J pte Expended July 29, 
i priations 
Norwalk State Hospital. 
588-1919 Officers’ quarters and dining room_------- $42,960 00 $42,943 79 $16 21 
587-1919 WODtNS Cie oe Se eee 148,977 71 100,867 75 48,609 96 
586-1919 lmnprovements on farm.---_-...-42eiS 1,993 72 1,940 45 53 27 
585-1919 Water ‘LOWers UC... 222 eens 19,908 93 16,195 25 8,713 68 
343-1917 Superintendent’s cottage.._------.------—_- 15 18 9 65 5 53 
844-1917 Har ein eta tA ie e eeee Se 3,950 00 3,924 72 25 28 
433-1919 Oompletion ulldings=-2.- = 2. = - 5,691 98 5,623 00 68 98 
845-1917 Construction administration puilding_-__- 43,033 73 18,230 45 29,803 28 
346-1917 i hree COUGae Rete =e ee a ee 51 10 bi) 10° |2 ee ee 
455-1913 UG INS eh C ae es ee eee eee 9-96 9 96). ee ees 
237-1915 Sin 1S We lene see a ine 34 35 Ba. 30. boo ape eee 
Cont. est. 10512) Completion superintendent’s residence-_---- 32 34 SRCOAG oot eee eee 
Southern California State Hospital. 

440-1919 ELC GN Om Ora iG de SOL a eee eee $1554 58 $314 95 $1,239 63 
336-1917 BP RLCT Se ee eS reser eile OPA ft paw toe soe 9 39 
338-1917 Cottages ______-- Sea ee Bere CO Ve ne ON aE) BEER ee ced PB ody (55s 2 | ie ae 413 
339-1917 Pump and motor ED PEE Se A EERO ARNE 20 45 11 60 8&5 
404-1917 ISERIES NV CeeTE| eee ee DE er ek pea Does A TAT ees 147 47 
477-1913 MeUreGOtLuaeeS i 6a took eae ee PAD Six iWese yeas Bes 771 &5 
461-1909 Physicians eottare. o.oo sek ee a LG eS Bags yo ee ae 216 
462-1909 Dini oe alae eee oe oe le ee Se ee DAT Gh See he 244 27 
457-1909 Female cottage No. Meacsscce ese POO Pitt Saeed a 17 00 
459-1909 FenralecottarerNnoe a. 22 2c. 22a ee SOOO See fat a 50 $0 
155-1907 LESTE UW wigead Orch ip (Re 8 eS, aan, See sa. wpe lene eae a GL sSeygl Oi tek beets, eee ge 135 30 
496-1913 OPES bin giege + Sd tate be AGN aes Os oy an eets ete ecee toler] lai) eek EN Pea ee eee 8 51 
466-1909 Cottage erste Le pent s ie ceed tae SS IE ae Da a lA ie ns 65 64 
281-1911 aE CMVCT CRT) teal tees ee ene Fe Sa Ee ‘LOGa 0 gies ete at 107 70 
497-1913 Reser y ile ar eat ke er eer eee QOS Serle ca eee ee 208 88 
458-1909 SSL OT IMM el ees aes ee ee 274 71 123 93 150 78 
Cont. est. sole) Roofing’ buildings: 00-82. CH USO (| lain cee 2S 46 20 
Cent. est. #217 | Deep well, pump and motor___---__-------- 6,875 00 5,999 61 875 39 

$10,543 94 $6 450 09 $4,093,85 

Stockton State Hospital. 

606-1919 COGS o Cire nee oe Ne te ES) $47,704 10 $47.699 16 HM 94 
437-1919 Picmtiie Pin W ee ose 2.537 94 2583 04 |-_ OR we 
394-1919 Completion tubercular hospital_._------~._ 348 16 BAS 1G: [5 - Vee 
398-1919 PSS WICPIGY GU aT 00 Se Soe eer rey ap diocet soe dy 14,897 37 642 89 14,254 48 
899-1919 BUCY) Sete POD eo sedi oh min eal aren pee et tee ie 396 91 SOG. GU eee a sat 
272-1917 iPubercular hospital f+ 2-bens de oh a4 RY LM be cop, Sia 5 19 
330-1917 MIOCENE wee ee 2 SP aE Bese tks 211 &4 205 48 6 3 
414-1913 IOV ALOLSO Bee >, 2 MeL el OE 861092) S0terAte tS 86 09 
127-1911 Mipeesye bens. 2522 ee es HA SIAN | SR Bo 11 74 
197-1911 neatine system... 2 ee ee. Re al ha lh A ah 278 
172-1907 PSCC VIN MWA) ea) ee oe Se So a ASSN: OR Fo 18 84 
126-1911 Dewey TOOMl 7 RRR i DERG ry eee SE 2k 2 36 
416-1913 Ward, NOw@25028 55 93 arene Se ee 269 14 114 67 154 47 
211-1915 LEY GN Canc: , tees. $y 9 Sea. nd ct Ot a ae a eh a Ne 1S 10 cso see Ce 187 10 
210-1915 Convalescent bullding: ..2-..- 2-2-5... eke paler se pee Cee 
310-1915 KPObEAr ce rOI MIAIOS ye Wer ea Bas Nis 17263 16 38 tes 
300-1915 _ PMU TIT SUT QUIEN org: ees oe one a ee iotet| sere sete Ss Rae 6 58 
234-1917 Renzirssancd= additions rte ee tO eee ee 1 67 
Wont est. plos(| Tank: tower, peinting..22. 2.0.7 2 96 16 965: 10 |23e essere 
MorTitwest so) menairs: water tanks. oe 13 90 13':60 Jo See 
Minteen ter nOu sa ANT AIT SOW OT) =) ome on 418 07 ATS OF ule = Ure eens 
Cont, est. #331 | Steam and water supply systems_____-____ PHAN Aa I ieee pen Se 

$67,252 81 $52,508 96 $14,743 85 

Pacific Colony 

562-1919 Phone ee eo $63.992 31 $62,622 84 $1,369 47 








Chapter and ~ 


year 


422-1919 
396-1919 
467-1919 
276-1917 
278-1917 
449-1913 
313-1915 
254-1917 
273-1915 


401-1919 
233-1917 
253-1917 
284-1917 
285-1917 
559-1909 
228-1915 
562-1911 


475-1917 
645-1919 
645-1919 
368-1917 
762-1917 
532-1913 
538-1913 
430-1917 
618-1919 
Fund 

Fund 

619-1919 
400-1917 
821-1917 
311-1917 
679-1915 
822-1911 
480-1913 
693-1915 
Fund 


Fund 


er Peres 


Financiai Statement, Department of Engineering, 
Division of Architecture—Concluded. 


Name of job 





PRISONS. 
Folsom State Prison. 


Machine and blacksmith shop__------------ 
Klectrical equipment 222ceceeshs 2s = eaee 
Repairs 
School building 
FRED AILS (tt Pe 2 Skies eee 
Cells and" walissa_). 2b. See eee 
Bake OVEM seeks eee een ee lee 
Seware disposals]. <be-ck cee 


Cells etc wes Boe ee ee ee ee 


San Quentin State Prison. 


Hiectricaltinstallationt we 
Rewiring SESS Aree ee ee 
Rewiring 
Small building 
Additional’ farm: building sis. 2 
Guards cottages 
Water supply 
Celistand fwalis. =. te as ee eee 


MISCELLANEOUS. 


Neatennurseryeat Davis. -.c se =o ee 
Repairs trusses Capito] building ______-____ 
Alteration to rooms, Capitol building___- 
Panne © BpibOl OUI Oa eee ee 
State printing’ otiee-e- s-s2 2 eee 
State Capitol] conservatory___-.-_--_.-_-_- 
State Capitol clovatorsus=- sens sees 
Secretary of State office vault____._________ 


San Francisco State building_-_-.-________ 


San Francisco State building___-___________ 
Sacramento State buildings__.______________ 
Sacramento State buildings____.-______ ae 
Marshall tmonument -...5..2....53#a-2.4-5 
Monterey Customs House_-_.-------_---__-- 
Ort WOsserepaires. sho cee Oe ee eee 
HOT, ROSSHOP ITS a) te o. soe ee eee 
Mission San Francisco De Solano Sonoma_ 
Mission San Francisco De Solano Sonoma-_ 
Mission San Francisco De Solano Sonoma. 
Fish and Game Commission office build- 

ino Sane Pedrouc 20 ee 
Fish and Game Commission office, Lake 

Tahoe Hatchery 





Balance 
June 30, 1920, 
and appro- 
priations 


$1,500 00 
4,000 00 
6,752 10 
1,122 63 

31 07 
182 36 
44 81 

3 48 
481 47 


ll 


$14,117 92 


$2,391 76 
1,026 68 
65 33 

387 29 
5,000 00 
83 32 
4,111 83 
4 65 


$12,720 86 


$10,000 00 
1,956 91 
196 22 

28 85 
100,000 00 
45 73 

34 85 

687 30 
350,000 00 
813,350 40 


29,000 00 
17,310 00 


$3,301,416 39 








Expended 





$220 95 
3,240 49 
6,567 56 
604. 88 
24 75 
182 28 
44 75 

3 48 
240 61 


———. 


$11,129 78 





$1,840 18 
1,002 04 


1,040 74 


2,012 63 


ee ee oe ee ee ee 
me ewe ee eS 


2,357 55 
17,245 51 


$1,060,437 05 





Balance 
July 29, 
1921 


$1,279 05 
759 51 


$2,988 14 


$551 58 
24 64 


4,111 83 
15 


$9,785 48 





$1,815 16 
916 17 

27 22 

28 85 
106,000 00 
45 73. 

34 85 

687 30 
350,000 00 
636,346 15. 
4,537 85 
300,600 00 
3 92 


102 12 
26,642 45 
64 49 


$2,240,979 34 
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